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A.—GE>^EliAL  CONSIDERATIONS. 

In  January,  1847,  the  first  Board  of  Regents  of  the  Smithsonian 
Institutiou,  after  inauy  weeks  of  consultation  and  deliberation  ov^r  the 
plans  for  its  orfi:anizatiou,  unauimously  voted  the  following  resolution: 

Resolved^  TJiat  it  is  the  intention  of  the  act  of  Congress^  and  in  accord- 
ance with  the  design  of  Mr.  Smithson,  as  expressed  in  his  icill^  that  one  of 
the  principal  modes  of  executing  tfie  act  and  the  trusty  is  tlie  accumulation 
ofcolUctions  of  specimens  and  objects  of  natural  history  and  of  elegant  art^ 
and  the  gradual  formation  of  a  library  of  valuable  works  pertaining  to  all 
departments  of  human  knowledge^  to  the  end  that  a  copious  store-house  of 
materials  of  science^  literature,  and  art  may  be  provided,  which  shall  ex- 
cite and  diffuse  the  love  of  learning  among  men,  and  sluill  assist  the  original 

[rts  of  those  who  may  devote  themselves  to  the  pursuit 


every  phase  of  its  activity  during  thirty-seven  ot  its  lorcyuue  jcaio 


\/A. 


*  Report  of  Committee  on  Orgauizatiou,  p.  20. 
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corporate  existence.  Hi»  relation  to  it  was  very  siniil»r  to  that  held 
by  Sir  Henry  Cole  to  the  great  national  establiKhment  at  South  Ken- 
sington in  England,  so  well  described  in  the  volumes  entitled  "Fifty 
Years  of  Public  Work,"  and  recently  published  by  his  son,  Mr.  Alan 
Cole. 

Upon  the  firm  foundation  which  he  laid,  his  successors  are  endeav- 
oring to  build  a  superstructure,  harmonious  in  plan,  but,  it  may  be, 
dififerent  in  proportions  and  even  in  material.  Their  policy  is  not  to 
work  as  he  did,  under  circumstances  different  from  those  which  now 
exist,  but  to  work  as  he  would  have  done  under  these  changed  circum- 
stances. 

EARLY  HISTORY  OF  THE  MUSEUM. 

The  idea  of  a  national  museum  in  the  city  of  Washington  was  first 
suggested  by  the  Hon.  Joel  Eoberts  Poinsett,  of  South  Carolina,  Sec- 
retary of  War  under  President  Van  Buren,  who  in  1840  organized,  for 
the  purpose  of  establishing  such  a  museum,  a  society  called  ^^The  Na< 
tional  Institution,^'  afterwards  *«The  National  Institute,"  which  was 
exceedingly  prosperous  and  active  for  four  years.  By  this  Society  the 
nucleus  for  a  national  museum  was  gathered  in  the  Patent  Office  build- 
ing in  Washington,  and  public  opinion  was  educated  to  consider  the 
establishment  of  such  an  institution  worthy  of  the  attention  of  the  Gov- 
ernment of  the  United  States.  In  1846,  having  failed  ifPsecuring  the 
public  recognition  at  which  it  aimed,  and  the  Smithsonian  Institution 
being  by  its  charter  entitled  to  take  possession  of  the  extensive  Gov- 
ernment collections  already  assembled  in  its  charge,  the  society  became 
torpid,  and  eventually,  in  1861,  passed  out  of  existence. 

From  1844  to  1868,  when  the  so-called  "  National  Cabinet  of  Curiosi- 
ties" passed  into  the  charge  of  the  Smithsonian  Institution,  the  term 
"National  Museum  ^  was  in  disuse.  From  that  time  onward,  however, 
it  was  used,  unofficially,  to  designate  the  collections  in  the  Smith- 
sonian building. 

After  the  "National  Cabinet''  was  delivered  to  the  Itegent45,  appro- 
piiations  were  made  by  Congress  for  its  maintenance.  During  the 
twenty-threeyears  which  followed,  the  collections  were  greatly' increased 
and  were  made  the  subjects  of  numerous  important  memoirs  upon  the 
natural  history  and  ethnology  of  America.  The  public  halls,  with  their 
arrangements  for  the  exhibition  of  a  i)ortion  of  the  collection,  also  re- 
ceived a  due  share  of  attention,  and  a  certain  amount  of  instruction  and 
pleasure  was  afforded  to  visitors.  The  appropriations,  however,  were 
meagre,  the  space  limited,  and  the  staff  was  so  inadequate  that  little 
could  be  done  except  to  keep  the  collections  in  good  preservation. 

The  exhibition  of  1876  in  Philadelphia  was  an  event  of  great  educa- 
tional importance  to  the  people  of  the  United  States;  and  not  the  least 
of  it«  benefits  were  the  lessons  it  taught  as  to  the  possibilities  for  good 
in  public  museums.    The  objects  which  at  the  close  of  the  Centennial 
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weregiveD  to  the  United  States  for  its  National  Museum,  were  of  much 
intrinsic  value,  but  were  still  more  important  in  that  they  led  to  the 
erection  of  a  large  building  for  the  expansion  of  the  Museum  itself. 

From  1876  to  1881  was  a  period  of  quiet  preparation  for  future  effort. 
From  1881  to  1890  its  growth  has  been  rapid,  though  the  organism  is 
still  in  its  infancy.  These  have  been  years  of  experiment,  but  it  is 
hoped  that  it  is  now  evident  to  the  people  and  to  Congress  that  the 
Museum  has  now  begun  a  promising  progress  toward  maturity. 

PROGRESS  IN  THE  WORK  OF   THE  MUSEUM. 

Among  the  more  important  features  of  the  work,  up  to  the  present 
time,  certain  definite  steps  of  progress  have  been  taken,  among  the 
most  imiK)rtant  of  which  may  be  mentioned : 

(1)  An  organization  of  the  Museum  staff  has  been  effected — efficient 
for  present  purposes  and  capable  of  expansion  and  extension  as  occa- 
sion may  require. 

(2)  Through  the  agency  of  this  staff,  the  materials  in  the  Museum, 
the  accumulations  of  nearly  half  a  century,  have  been  examined,  classi- 
fied, and  brought  under  control. 

(3)  The  collections  have  been  fully  quadrupled  in  extent. 

(4)  A  considerable  beginning  has  been  made  toward  the  development 
of  a  thoroug^y  labeled  exhibition  series,  available  for  the  instruction 
of  the  public. 

(5)  A  thorough  study  of  the  organizations 'and  systems  of  classifica- 
tion in  other  museums  throughout  the  world  has  been  made,  the  results 
of  which  are  beginning  to  appear  in  the  work  of  the  Museum  staff.  A 
report  upon  the  great  museums  of  the  world  is  in  prep<aration. 

(6)  Many  new  methods  of  installation  have  been  developed  by  ex- 
periments in  the  Museum,  and  in  the  expositions  in  which  the  Museum 
has  participated.  These  are  finding  favor,  and  are  being  adopted  in 
many  similar  establishments  at  home  and  abroad,  and  will  certainly  add 
to  the  economy  and  success  of  our  own  administration. 

(7)  Science  has  been  forwarded  by  the  publication  of  many  hundreds 
of  papers  describing  the  materials  in  the  Museum,  while  the  work  of 
specialists  in  the  production  of  these  papers  has  greatly  improved  the 
significance  and  value  of  the  collections. 

N^ECESSITY  FOR  A  NATIONAL  MUSEUM. 

That  the  United  States  must  have  a  National  Museum  is  so  evident 
that  the  proposition  needs  no  argument  for  its  support. 

Every  considerable  nation  has  a  museum  or  group  of  museums  in  its 
capital  city — centers  of  scientific  and  educational  activity — the  treas- 
ore-houses  of  the  nation,  filled  wif  h  memorials  of  national  triumphs  in 
the  fields  of  science,  art,  and  industrial  progress. 

They  are  legitimate  objects  of  national  pride,  for  upon  the  character 
of  its  maBeam  and  libraries,  intelligent  persons  visiting  a  counter  \ex^ 
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properly  base  their  judgment  as  to  the  nature  and  degree  of  the  civil- 
ization of  the  people. 

It  should  be  borne  in  mind  that  here  in  Washington  under  theroofis 
of  the  Smithsonian  and  new  Museum  buildings  are  grouped  together 
collections  which  in  Jjondon,  Paris,  or  any  other  of  the  European 
capitals  are  provided  for  in  a  group  of  museums,  for  accommodating 
which  a  much  larger  number  of  equally  commodious  buildings  is  found 
needful. 

POSSIBILITIES  OF   THE  FUTURE. 

It  is  possible^  as  1  have  pointed  out  in  i)revious  reports,  to  show  that 
Washington  may  readily  be  made  the  seat  of  one  of  the  greatest 
museums  in  the  world.  It  will  perhaps  be  neither  practicable  nor 
desirable  to  gather  together  in  Washington  collections  of  ancient  medi- 
aeval art,  such  as  those  which  adorn  the  capitals  of  Europe;  but  a 
representative  series  of  such  objects  will  undoubtedly  grow  up,  which 
shall  tend  to  educate  the  public  taste,  and  to  promote,  so  far  as  i)ossi- 
ble,  the  study  of  the  elements  of  art  and  the  history  of  civilization,  as 
well  as  to  forward  the  growth  of  the  arts  of  design.  This  having  been 
accomplished,  the  attention  of  the  Museum  should  be  directed  mainly 
toward  the  exhibition  of  the  geology  and  natural  history  of  America, 
and  its  natural  resources;  to  the  preservation  of  memorials  of  its 
aboriginal  inhabitants,  ami  the  exposition  of  the  arts  and  industries  of 
America. 

It  is  evident  that  the  National  Museum  of  the  United  States  will  of 
necessity  have  features  peculiar  to  itself,  developed  in  lesponse  to  the 
peculiar  needs  of  the  people  of  this  continent.  It  should  be  remem- 
bered that  the  national  collections  of  every  principal  European  nation 
are  divided  into  several  groups,  each  under  separate  administration, 
though  often  within  the  general  control  of  some  central  authority.  In 
France,  for  instance,  most  of  the  museums  are  under  the  Ministry  of 
Public  Instruction,  and  in  England,  to  a  less  extent,  under  the  Depart- 
ment of  Science  and  Art. 

In  the  great  European  capitals  the  public  collections  are  scattered 
through  various  parts  of  the  cities,  in  museums  with  distinctive  names 
and  independent  in  their  organizations.  Much  of  the  work  which 
should  properly  be  done  by  such  museums  is  omitted,  because  no  one 
of  them  has  seen  lit  to  undertake  it;  while,  on  the  other  hand,  much 
labor  is  duplicate<l,  which  is  perhaps  equally  unfortunate,  collections  of 
similar  scope  and  purpose  being  maintained  in  different  parts  of  the 
same  city.  One  of  the  chief  objections  to  such  division  of  effort  is  that 
much  of  the  value  of  large  collections  in  any  department  is  lost  by 
failure  to  concentrate  them  where  they  may  be  studied  and  compared 
side  by  side.  In  Washington  the  national  collections  are  all,  without 
exception,  concentrated  in  one  group  of  buildings.  The  Army  Medical 
Museum  now  occupies  a  building  side  by  side  with  those  under  the 
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control  of  the  Smithsouian  lostitutioD,  ami  this  proximity,  in  connec- 
tion with  thelongestablisbed  policy  of  cooperation  between  the  two 
organizations,  will  cause  them  to  be,  for  all  practical  purposes,  united 
iu  interest. 

POSSIBILITIES  OP  INCREASE   AND  IMPROVEMENT. 

Althongh  the  appropriations  from  the  public  treasury  for  the  main- 
tenance of  a  national  museum  are  small,  compared  with  those  in  sev- 
eral European  countries,  the  value  of  objects  given  by  private  individ- 
aals  is  proportionately  larger.  The  actual  value  of  such  coutributions 
for  ten  years  past,  has  not,  it  is  estimated,  fallen  short  of  $20,000  a 
year,  .and  in  some  years  has  been  greater. 

Among  the  more  important  gifts  may  be  mentioned  the  George  Gatlin 
Indian  gallery,  of  inestimable  value  to  the  American  historian  and  eth- 
nologist; the  Kiley  collection  of  North  Auierican  insects,  the  finest  in 
existenoe,  containing  150,008  specimens,  and  easily  worth  $50,000;  the 
collection  bequeathed  in  1887  by  the  late  Isaac  Lea,  of  Philadelphia, 
containing  besides  minerals  aiul  other  objects,  about  1^0,000  concholog- 
ical  specimens,  and  appraise^l  by  the  State  at  $L0,00;);  and  the  collec- 
tion of  the  American  Institute  of  Mining  Engineers,  for  the  transfer  of 
whiili  from  Philadelphia  to  Washington,  a  special  appropriation  was 
matle  by  Congress. 

Some  exceedingly  valuable  collections  in  this  country  and  in  Europe 
have  been  bequeathed  to  the  Smithsonian  Institution  which  have  not 
yet  come  into  its  possession.  Within  the  past  ten  years  it  is  estimated 
that  individuals  to  the  number  of  at  least  a  thousand  have  made  gifts 
to  the  museum  to  the  value  of  $100  or  more. 

Not  a  day  passes  during  which  some  stranger,  pleased  with  the  work 
of  the  Museum,  does  not  voluntarily  send  in  some  contribution  more 
or  less  important. 

The  National  Museum  now  contains  nearly  3,000,000  specimens,  dis* 
tributed  among  the  various  departments,  as  is  shown  iu  the  table  on 
X>age  22. 

The  late  Professor  Baird  was  once  asked  whether  the  value  of  the 
collections  in  the  National  Museum  was  equal  to  the  amount  which  had 
been  expended  in  its  maintenance.  He  replied,  unhesitatingly,  that 
although  it  would  be  by  no  means  a  fair  criterion  of  their  value,  he  did 
not  doubt  that  by  a  judicious  and  careful  system  of  sale  the  entire  sum 
could  be  recovered. 

One  of  the  most  striking  features  in  the  affairs  of  the  Museum  is  the 
manner  iu  which  its  collections  are  increasing. 

In  1887  the  number  of  specimens  was  more  than  ten  times  as  great 
as  five  years  before. 

In  the  last  fiscal  year  more  than  twenty  eight  thousand  new  lots  or 
groups  of  specimens  were  entered  ui)on  the  Museum  catalogue. 
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This  increase,  as  bas  been  sbowu,  is  in  birge  degree  spontaneous, 
only  a  small  amount  of  money  being  available  for  the  purchase  of  new 
material. 

As  migbt  be  supposed,  a  considerable  proportion  of  the  objects  given 
duplicate  material  already  on  hand,  and  although  these  contributions 
can  with  the  utmost  advantage  be  used  for  distribution  to  other 
museums  and  schools,  they  do  not  incrccise  as  much  as  is  desired  the 
value  of  the  collections  for  study  by  specialists,  and  for  general  educa- 
tional purposes.  The  need  of  a  larger  fund  for  the  purchase  of  J3|)eci- 
mens  is  yearly  more  manifest.  Exceedingly  important  material  is 
constantly  offered  to  us  at  prices  very  much  below  what  it  would  cost 
to  obtain  it  by  collecting,  and  in  many  instances,  when  refused,  it  is 
eagerly  taken  by  the  museums  and  institutions  of  Europe. 

The  most  enlightened  nations  of  Europe  do  not  hesitate  to  spend 
money  liberally  to  promote  the  interests  of  their  national  museums. 

For  the  purchase  of  specimens  for  the  South  Kensington  Museum 
from  1853  to  1887  $1,586,634:  was  expended;  or  a  yearly  average  of 
nearly  $47,000. 

Toward  her  other  museums  England  is  equally  liberal.  Exact  sta- 
tistics are  not  at  hand,  but  it  is  quite  within  bounds  to  assert  that  her 
average  expenditure  for  the  purchase  of  new  objects  for  museums  in 
London  is  not  less  than  $500,000  a  year. 

The  museums  of  England  are  rich  with  the  accumulatigns  of  centuries. 
The  National  Museum  of  the  United  States  is  young  and  has  enormous 
deficiencies  in  every  department.  It  needs,  more  than  any  museum  in 
Europe,  the  opportunity  to  increase  its  resources  through  purchase* 
The  total  amount  expended  for  the  purchase  of  specimens  for  the 
National  Museum  since  its  foundation  has  not  exceeded  $20,000,  and 
never  in  one  year  more  than  $8,500. 

More  has  been  expended  for  the  improvement  of  two  museums  in 
the  city  of  New  York  in  the  past  four  years  than  has  ever  been  expended 
by  the  general  government  upon  the  Museum  in  Washington. 

Within  the  past  year  three  mortifying  instances  have  occurred  of  the 
inability  of  the  National  Museum  to  buy  specimens  needed  to  complete 
its  collections. 

A  very  valuable  collection  of  minerals,  absolutely  essential  to  the 
national  collections  and  for  some  years  on  deposit  in  the  National 
Museum,  was  withdrawn  by  its  owner  and  placed  in  a  school  museum 
in  a  neighboring  city,  because  $4,000  could  not  be  had  for  \t%  purchase — 
ia  sum  far  below  its  value. 

A  collection  of  implements  and  weapons  illustrating  the  history  of 
the  natives  of  Alaska,  gathered  by  an  officer  in  the  U.  S.  Navy,  and 
almost  indispensable  for  the  completion  of  the  national  ethnological 
collection,  was  sold  to  a  museum  in  a  neighboring  city  for  $12,000,  while 
the  National  Museum  had  no  money  to  expend  for  such  objects. 

One  of  the  most  important  collections  of  birds  in  America,  the  loss  of 
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which  was  a  national  misfortune,  was  taken  from  the  city  of  Washing- 
ton and  sold  to  the  British  Museam  for  $10,000,  no  American  institu- 
tion having  money  available  for  its  purchase. 

Instances  of  this  kind  occur  nearly  every  month  in  every  year. 

The  National  Museum  has  had  the  option  for  several  years  of  the 
purchase  at  cost  of  $80,000  of  a  collection  of  minerals,  which  once 
acquired  would  enable  its  mineralogical  department  to  rank  among  the 
first  in  the  world.  Congress  has  never  been  asked  to  make  an  appro- 
priation for  its  purchase,  simply  because  of  unwillingness  to  ask  for  that 
which  might  not  be  granted.  Minerals,  having  a  money  value,  can 
readily  be  sold,  and  are  not  very  often  given  to  the  Museum,  and  the' 
poverty  of  its  mineralogical  collection  is  by  no  means  crediiable  to  the 
nation. 

The  Museum  receives  many  valuable  gifts  from  Government  ofiScials 
abroad,  especially  from  those  in  the  consular  and  diplomatic  service, 
and  in  the  Navy. 

If  the  actual  cost  of  gathering  specimens  could  be  paid,  the  time  and 
experience  of  these  men  would  gladly  be  given  gratuitously.  In  this 
way,  by  the  expenditure  of  a  few  thousands  each  year,  extensive  and 
important  additions  might  be  made  to  the  national  collections. 

THE  NECESSITY  FOB  A  NEW  MUSEUM  BUILDING. 

The  National  Museum  is  now  approaching  an  important  crisis  in  its 
history.  Its  future  will  depend  upon  the  action  of  Congress  in  grant- 
ing it  an  additional  building,  for  without  more  room  its  growth  can  not 
but  be  in  large  degree  arrested. 

The  necessity  for  additional  room  is  constantly  increasing,  and  sev- 
eral of  the  collections,  to  wit,  transporation  and  engineering,  fishes,  rep- 
tiles, birds'  eggs,  moUusks,  insects,  marine  invertebrates,  vertebrate 
and  invertebrate  fossils,  fossil  and  recent  plants,  are  in  some  instances 
wholly  unprovided  for,  and  in  others  only  in  a  very  inadequate  degree. 

In  the  main  hall  of  the  Smithsonian  building  is  still  exhibited  the 
collection  of  birds.  A  few  cases  containing  birds'  eggs  and  shells  have 
recently  been  arranged  along  the  center  of  this  hall. 

Eleven  of  the  departments  in  the  National  Museum  have  no  space 
assigned  to  them  in  the  Museum  building,  solely  on  account  of  its 
crowded  condition.  The  collection  of  prehistoric  anthropological  ob- 
jects remains  installed  on  the  second  floor  of  the  Smithsonian  building. 
The  collections  of  the  remaining  ten  departments  can  not  be  exhibited 
or  even  properly  arranged  and  classified  without  more  room.  These 
collections  are  at  present  stored  in  the  attics  and  basements  of  the 
Smithsonian  and  Armory  buildings,  and  are  inaccessible  for  study  and 
for  the  other  purposes  for  which  they  were  obtained.  The  specimens 
comprising  these  collections  are  not  simply  objects  of  natural  history', 
possessing  an  abstract  interest  to  the  student,  but  represent  the  appli- 
cation of  natural  objects  to  the  industries,  and,  as  such,  are  of  ^reat 
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importance.  There  are  several  collections  of  ores,  minerals,  bailding* 
stones,  and  of  objects  representing  various  arts  and  industries,  which 
are  of  very  great  value,  since  they  furnish  to  the  American  manufac- 
turer and  designer  information  of  inestimable  importance. 

The  increase  in  the  national  collections  during  the  last  eight  years  may 
perhaps  be  best  described  by  the  statement  that  in  1882  the  total  num- 
ber of  specimens  recorded  in  the  Museum  was  about  183,000;  while  in 
1890  the  records  indicated  the  possession  of  nearly  3,000,000  speci- 
mens. It  is  proper  to  say  in  this  connection  that  the  actual  increase 
was  not  so  great  as  shown  by  the  records,  since  during  this  period  a 
large  amount  of  material  previously  received  had  been  brought  under 
control  and  placed  on  the  books  of  the  Museum.  It  should  also  he 
borne  in  mind  that  the  present  Museum  building  was  planned  with 
reference  to  the  reception  of  the  material  in  its  custody  at  the  time  of 
its  construction. 

In  the  Armory  building  there  are  at  the  present  time  several  hun- 
dreds of  boxes  containing  valuable  material  which  has  never  been 
unpacked,  since  there  is  no  space  available  for  the  display  of  the  speci- 
mens. Many  of  the  boxes  contain  collections  which  were  brought  to 
the  Museum  through  the  medium  of  special  acts  of  Congress. 

Independently  of  the  collections  obtained  at  expositions,  a  very  large 
amount  of  material  has  been  received  from  foreign  Governments,  among 
which  may  be  mentioned  those  of  Mexico,  Central  America,  several  of 
the  South  American  states,  and  Japan,  which  have  made  extensive  con- 
tributions to  the  zoological,  geological,  ethnological,  and  technological 
collections. 

APPRECIATION  BY  FOREIGN  NATIONS. 

The  new  methods  of  work  and  of  museum  arrangement,  which  have 
grown  up  here,  have  attracted  much  attention  abroad.  Mexico,  in 
1887,  sent  the  entire  collections  of  the  National  Natural  History  Mu- 
seums, then  just  being  founded,  to  Washington,  in  charge  of  two  of  her 
principal  naturalists,  who  passed  six  months  at  the  National  Museum 
identifying  their  material  and  studying  the  methods  of  administration. 
Costa  Kica,  forming  a  national  museum,  sent  its  director  here  for  a  six 
months'  course  of  study. 

Japan  has  sent  the  entire  national  collection  of  birds  to  the  Museum 
to  be  studied  and  reported  upon  by  one  of  the  naturalists  of  the  Museum 
statf. 

Germany  has  been  supplied  with  a  complete  set  of  plans  and  illustra- 
tions of  methods  of  administration  at  the  request  of  the  Director  of  the 
National  Zoological  Museum. 

In  1883,  at  the  Fisheries  Exhibition  in  London,  the  methods  of  the 
National  Museum  were  strictly  adhered  to  in  the  arrangement  of  the 
display  made  by  the  United  States. 

In  1888,  in  his  address  as  president  of  the  Anthropological  Society 
of  the  British  Association  for  the  Advancement  of  Science,  Oenerskl 
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Pitt-Rivers  said  that  the  American  display  at  the  Fishery  Exhibition 
was  the  only  thing  done  in  the  true  spirit  of  modern  science  in  the 
whole  series  of  professedly  scientific  exhibitions  held  in  London  within 
the  past  six  years.* 

Snch  expressions  of  opinion,  coupled  with  the  constant  praise  with 
which  European  journals  speak  of  the  scientific  work  of  our  Govern- 
ment departments,  can  not  but  be  gratifying,  and  it  should  be  a  matter 
of  national  pride  to  mej^it  it. 

THE  RELATIONS  OF  THE  MUSEUM  TO  THE  SMITHSONIAN  INSTITUTION. 

The  Smithsonian  Institution,  though  it  bears  the  name  of  a  private 
citizen  and  a  foreigner,  has  been  for  nearly  half  a  century  one  of  the 
principal  rallying  iioints  of  the  scientific  workers  of  America.  It  has 
also  been  Intimately  connected  with  very  many  of  the  most  important 
scientific  undertakings  of  the  Government. 

Many  wise  and  enlightened  scholars  have  given  to  its  service  the  best 
years  of  their  lives,  and  some  of  the  most  eminent  scientific  men,  to 
whom  our  country  has  given  birth,  have  passed  their  entire  lifetime  in 
work  for  its  success.  Its  publications,  six  hundred  and  seventy  in  num- 
ber, which  when  combined  make  upover  one  hundred  dignified  volumes, 
are  to  be  found  in  every  important  library  in  the  world,  and  some  of 
them,  it  is  safe  to  say,  on  the  working-table  of  every  scientific  investi- 
gator in  the  world  who  can  read  English. 

Through  these  books,  through  the  reputation  of  the  men  who  have 
worked  for  it  and  through  it,  and  through  the  good  accomplished  by  its 
system  of  international  exchange,  by  means  of  which  within  the  past 
thirty-eight  years  more  than  1,300,000  packages  of  books  and  other  sci- 
entific and  literary  materials  have  been  distributed  to  every  region  of 
the  earth,  it  has  acquired  a  reputation  at  least  as  far-reaching  as  that 
of  any  other  institution  of  learning  in  the  world. 


*  The  words  of  General  Pitt-Rivers  iu  1888  are  simply  a  repetition  of  what  he  said 
in  18^,  made  stronger  by  the  observations  of  five  more  years  of  exhibitions  in 
Europe. 

In  1883  he  wrote  to  the  London  Times : 

Sir  :  In  confirmation  of  the  praise  yon  jnstly  bestow  on  the  arrangement  of  the 
United  States  department  in  the  Fisheries  Exhibition  I  betj^  to  draw  attention  to  the 
fact  that  in  the  whole  exhibition  it  is  the  only  one  which  is  arranged  historically. 
Iu  the  Chinese.  Japanese,  Scandinavian,  and  Dutch  courts  there  are  objects  which 
the  scientific  stndent  of  the  arts  of  life  may  pick  out  and  arrange  in  the  proper  order 
in  his  own  mind  ;  but  in  that  of  the  United  States,  following  the  method  adopted  in 
the  National  Museum  in  Washington,  there  has  been  attempted  something  more— to 
bring  the  department  into  harmony  with  modern  ideas.  This  gives  to  the  exhibition 
an  interest  which  is  apart  from  commerce,  and  an  interest  which  is  beyond  the  mere 
reciuirements  of  fish  culture,  and  it  may  be  regarded  as  one  out  of  many  indications 
of  the  way  in  which  the  enlightened  Government  of  the  United  States  mark  their 
appreciation  of  the  demands  of  science. 

I  have  the  honor  to  be,  sir,  yours  obediently. 
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It  is  therefore  representative  of  wbat  is  deemed  in  other  lands  the 
chief  glory  of  this  nation,  for  whatever  may  be  thought  in  other  coun- 
tries of  American  art,  of  American  literature,  American  institutions 
generally,  the  science  of  America  is  accepted  without  question  as  equal 
to  the  best. 

In  the  scientific  journals  of  Great  Britain  and  other  European  coun- 
tries, the  reader  finds  most  appreciative  reviews  of  the  scientific  pub- 
lications of  the  Smithsonian,  the  Museum,  the  Bureau  of  Ethnology, 
the  Geologic<al  Survey,  the  Department  of  Agriculture,  and  the  Fish 
Commission,  and  they  are  constantly  holding  up  the  Government  of 
the  United  States,  as  an  example  to  their  own,  of  what  governments 
should  do  for  the  support  of  their  scientific  institutions. 

It  is  surely  a  legitimate  source  of  pride  to  Americans  that  their  work 
in  science  should  be  so  thoroughly  appreciated  by  eastern  nations,  and 
it  is  important  that  the  reputation  should  be  maintained.  Nothing  can 
be  more  in  consonance  with  the  spirit  of  our  Government,  nor  more  in 
accord  with  the  injunction  of  Washington  in  his  "Farewell  Address," 
lately  admiringly  quoted  by  Sir  Lyon  Playfair  in  his  address  as  presi- 
dent of  the  British  Association  for  the  Advancement  of  Science : 

Promote,  then^  as  an  object  of  primary  importance,  institutions,  for  the 
general  diffmion  of  knowledge. 

In  proportion  as  the  structure  of  a  government  gives  force  to  public  opin- 
ion it  should  be  enlightened. 

No  one  has  been  able  to  show  why  Smithson  selected  the  United 
States  as  the  seat  of  his  foundation.  He  had  no  acquaintances  in  Amer- 
ica, nor  does  he  appear  to  have  had  any  books  relating  to  America  ex- 
cept two.  Rhees  quotes  from  one  of  these  [**  Travels  through  North 
America,"  by  Isaac  Weld,  secretary  of  the  Royal  Society]  a  paragraph 
concerning  Washington,  then  a  small  town  of  5,000  inhabitants,  in 
which  it  is  predicted  that  "  the  Federal  city,  as  soon  as  navigation  is 
perfected,  will  increase  most  rapidly,  and  that  at  a  future  day,  if  the 
affairs  of  the  United  States  go  on  as  rapidly  as  tbey  have  done,  it  will 
become  the  grand  emporium  of  the  West,  and  rival  in  magnitude  and 
splendor  the  cities  of  the  whole  world." 

Inspired  by  a  belief  in  the  future  greatness  of  the  new  nation,  real- 
izing that  while  the  needs  of  England  were  well  met  by  existing  organ- 
izations such  as^  would  not  be  likely  to  spring  up  for  many  years  in  a 
new,  poor,  and  growing  counti^,  he  founded  in  the  new  England  an  in- 
stitution of  learning,  the  civilizing  power  of  which  has  been  of  incalcu- 
lable value.  Who  can  attempt  to  say  what  the  condition  of  the  United 
States  would  have  been  to-day  without  this  bequest? 

In  the  words  of  John  Quincy  Adams: 

Of  all  the  foundations  of  establishmefits  for  pious  or  charitable  uses 
which  ever  signalized  the  spirit  of  the  age  or  the  comprehensive  beneficence 
of  the  founder,  none  can  be  named  more  deserving  the  approbation  of  man- 
hind. 
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The  most  important  service  by  far  which  the  Smithsonian  Institu- 
tion has  rendered  to  the  nation  has  been  that  from  year  to  year,  since 
1846 — intangible  but  none  the  less  appreciable — by  its  constant  coop- 
eration with  the  Government,  pnblic  institutions  and  individuals  in 
8 very  enterprise,  scientific  or  educational,  which  needed  its  advice, 
support  or  aid  from  its  resources. 

There  have  been,  however,  material  results  of  its  activities,  the  ex- 
tent of  which  can  not  fail  to  impress  anyone  who  will  look  at  them; 
the  most  important  of  these  are  the  Library  and  the  MtAseum,  which 
bave  grown  up  under  its  fostering  care. 

The  library  has  been  accumulated  without  aid  from  the  treasury  of 
the  United  States ;  it  has,  in  fact,  been  the  result  of  an  extensive  sys- 
tem of  exchanges,  the  publications  of  the  Institution  having  been 
used  to  obtain  similar  publications  from  institutions  of  learning  in  all 
parts  of  the  world. 

In  return  for  its  own  publications  the  Institution  has  received  the 
books  which  form  its  library. 

This  library,  consisting  of  more  than  a  quarter  of  a  million  volumes 
and  parts  of  volumes,  has  for  over  twenty  years  been  deposited  at  the 
Oapitol  as  a  portion  of  the  Congressional  Library,  and  is  constantly 
being  increased.  In  the  last  fiscal  year  more  than  twenty  thousand 
titles  were  thus  added  to  the  national  collection  of  books. 

Chiefiy  through  its  exchange  system  the  Smithsonian  Institution  had, 
in  1865,  accumulated  about  forty  thousand  volumes,  largely  publications 
of  learned  societies,  contaiuing  the  record  of  the  actual  progress  of  the 
world  in  all  that  pertains  to  the  mental  and  physical  development  of 
the  human  family,  and  affording  the  means  of  tracing  the  history  of  at 
least  every  branch  of  positive  science  since  the  days  of  revival  of  let- 
ters until  the  present  time. 

These  books,  in  niauy  instances  presents  from  old  European  libra- 
ries, and  not  to  be  obtained  by  purchase,  formed  even  then  one  of  the 
best  collections  of  the  kind  in  the  world. 

The  danger  incurred  from  tlie  fire  of  that  year,  and  the  fact  that  the 
greater  portion  of  these  volumes,  beiug  unbound  and  crowded  into 
insufilcient  space,  could  not  be  readily  consulted,  while  the  expense  to 
be  incurred  for  binding,  increase  of  shelf-room,  and  other  purposes  con- 
uected  ^ith  their  use  threatened  to  grow  beyond  the  means  of  the  In- 
stitution, appear  to  have  been  the  moving  causes  which  determined 
the  Regents  to  accept  an  arrangement  by  which  Congress  was  to  place 
the  Smithsonian  library  with  its  own  in  the  Capitol,  subject  to  the  right 
9f  the  Regents  to  withdraw  the  books  on  paying  the  charges  of  bind- 
ing, etc.  Owing  to  the  same  causes  (which  have  affected  the  Library  of 
Uongress  itself)  these  principal  conditions,  except  as  regards  their  cus- 
tody in  a  fire-proof  building,  have  never  been  fulfilled. 

The  books  are  still  deposited  chiefiy  in  the  Capitol,  but  though  they 
tiave  now  increased  from  40,000  to  fully  250,000  volumes  and  parts  of 
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volaraes,  and  form  one  of  the  most  valuable  collections  of  the  kind  in 
existence,  they  not  only  remain  unbound,  but  are  in  a  far  more  crowded 
and  inaccessible  condition  than  they  were  before  the  transfer.  It  is 
hardly  necessary  to  add  that  these  facts  are  deplored  by  uo  one 
more  than  by  the  present  efficient  Librarian  of  Congress. 

The  purchasing  power  of  the  publications  of  the  Institution,  when 
offered  in  exchange,  is  far  greater  than  that  of  money,  and  its  benefit 
is  exerted  chietly  in  behalf  of  the  National  Library,  and  also  to  a  cou- 
siderable  extent  in  behalf  of  the  National  Museum. 

The  amount  expended  during  the  past  forty  years  from  the  private 
fund  of  the  institution  in  the  publication  of  books  for  gratuitous  dis- 
tribution has  been  $365,000,  a  sum  more  than  half  as  great  as  the  orig- 
inal Smithson  bequest. 

These  publications  have  had  their  influence  for  good  in  many  ways, 
but  in  addition  to  this,  a  library  much  more  than  e<iual  in  value  to  the 
outlay  has  through  their  buying  power  come  into  the  possession  of  tbe 
nation. 

In  addition  to  all  this,  a  large  amount  of  material  has  been  acquired 
for  the  Mas  um  by  direct  expenditure  from  the  private  fund  of  tbe 
Smithsonian  Institution,  The  value  of  the  collections  thus  a<M)uired  is 
estimated  to  be  more  than  equal  to  the  whole  amount  of  the  Smithsou 
bequest. 

The  larly  history  of  the  Museum  was  much  like  that  of  the  library. 
It  was  not  until  1858  that  it  became  the  authorizeii  depository  of  the 
scientific  collections  of  the  Government,  and  it  was  not  until  utter  1870 
that  it  was  officially  recognized  as  the  National  Museum  of  the  United 
States. 

But  for  the  provident  forethought  of  the  Smithsonian  Institution,  the 
United  States  would  probably  still  be  without  even  a  reputable  nucleus 
for  a  National  Museum. 

The  relations  of  the  Museum  to  the  system  of  popular  lectures,  for 
many  years  established  in  Washington,  and  the  assistiuice  which  it 
affords  each  year  to  students  of  science,  is  referred  to  elsewhere  in  this 
report. 

The  Institution  publishes  many  circulars,  giving  information  on  scien- 
tific subjects,  which  are  distributed  gratuitously  to  those  who  write  to 
make  inquiries,  and  this  system  is  being  continually  extended.  In  ad- 
dition to  this,  a  large  correspondence  is  carried  on  with  people  in  search 
of  information  on  scientific  topics.  Probably  three  thousand  letters  a 
year  go  out  to  people  who  write  seeking  to  know  the  name  of  some 
object,  o  •  other  scientific  fact.  Inquiries  of  this  kind  are  always  an- 
swered promptly  and  fully,  and  frequently,  to  intelligent  inquirers, 
books  are  sent,  which  will  enable  them  to  find  out  such  names  for  them- 
selves in  future.  This  work  has  not  only  an  eilucational  value  but  often 
a  great  economic  importance  as  well;  as,  for  instance,  when  some  com- 
mon mineral  has  been  mistaken  fur  one  of  value^  some  useless  xdaut 
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has  been  wrongly  identified  and  supposed  to  be  of  service  in  mediciue, 
or  some  harmless  animal  feared  as  noxious. 

The  publications  of  the  lustitution  and  its  depeudeucies  reach  every 
State  and  almost  every  county  in  the  United  States.  A  careful  study 
of  the  subject  made  two  or  three  years  ago  by  the  president  of  one  of 
the  scientific  societies  in  Washington  seems  to  indicate  that  there  are 
several  States  which  are  reached  by  no  scientific  publications  whatever 
except  those  distributed  gratuitously  by  the  Government. 

Speaking  of  the  Smithsonian  Institution  proper,  and  not  of  the  Mu- 
seum or  any  other  trust  that  it  administers,  it  may  be  stated  that  noth- 
ing could  be  so  desirable  for  the  Institution  as  that  Congress  should 
examine  for  itself  whether,  on  the  whole,  in  the  execution  of  the  trust 
of  Smithson,  more  has  been  given  to  the  Government  than  has  been 
received ;  for  if,  in  attempting  to  increase  and  diffuse  knowledge  among 
mankind,  the  machinery  of  the  Institution's  action  has  been  such  that 
it  has  incidentally  paid  over  to  the  Government  the  equivalent  of  much 
more  than  the  whole  original  fund,  these  facts  should  surely  be  known 
to  those  who  have  to  ask  themselves  in  what  spirit  as  well  as  for  what 
purpose  the  Institution  expends  money  placed  in  its  charge. 

Professor  Langley  has  pointed  out  that  "although  by  the  judicious 
administration  of  the  Smithson  fund  nearly  a  million  and  a  half  dollars — 
the  fruits  of  its  investment — have  been  applied  during  the  past  forty 
years  to  the  advancement  of  science  and  education  in  America  (in  ad- 
dition to  the  principal,  $703,000,  larger  now  than  ever  before)  it  should 
be  remembered  that  the  income  of  the  Institution  is  only  $42,000  a  year, 
a  sum  much  smaller  in  its  power  to  effect  results  than  ever  in  previous 
years." 

Can  the  United  States  fail  to  recognize  its  obligation  to  supplement 
liberally  this  private  contribution  for  public  good,  especially  if  it  be 
borne  in  mind  that,  as  Professor  Langley  has  recentl}'  shown,  the  Insti- 
tution has  left  in  perpetuiil  charge  of  the  nation,  in  the  Museum  alone, 
property  acquired  out  of  its  i)rivate  fund  (and  to  which  it  has  appar- 
ently the  same  title)  which  is  probably  now  more  than  equal  in  value 
to  the  whole  amount  of  the  Smithsonian  bequest  f 

THE  EDUCATIONAL  WORK  OF  THE  MUSEUM. 

The  work  of  the  Museum,  if  it  only  performed  the  functions  of  an 
institution  for  scientific  investigation,  would  be  of  sufficient  value  to 
justify  its  maintenance  and  extension. 

As  a  matter  of  fact,  it  not  onl^^  performs  these  functions  but  also  does 
a  very  great  deal  to  render  the  resources  of  science  available  to  the 
public  at  large. 

Professor  Huxley's  definition  of  a  museum  was  that  it  is  '^  a  consulta- 
tive library  of  objects." 

The  National  Museum  is  a  consultative  library  for  the  scientific  man, 
and  it  is  something  more.    It  aims  to  be  an  agency  for  the  instruction 
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of  the  people  of  tbe  whole  country,  aiul  to  keep  especially  in  mind  tbe 
needs  of  those  whose  time  is  not  devoted  to  the  study  of  science. 

The  spirit  in  which  the  work  of  the  Museum  is  being  carried  on  was 
voiced  in  the  address  of  one  of  its  officers  before  the  American  Histori- 
cal Association  at  its  recent  meeting  in  this  city,  in  which  it  was  said: 

(1)  That  public  institutiom  of  this  kind  are  not  intended  for  thefew^  Hi 
for  the  enlightenment  and  education  of  the  masses, 

(2)  That  the  public  has  a  right  to  full  participation  in  th€  results  ofth 
work  of  the  scientific  establishments  tchich  they  are  helping  to  maintain, 

(3)  That  one  of  the  chief  duties  of  the  officers  of  these  institutions  is  to 
provide  means  by  which  such  results  may  be  presented  in  an  attractive  at 
icell  as  an  iritelligiblefonn, 

]^o  scientific  institution  is  more  thoroughly  committed  to  the  work  of 
the  diffusion  of  knowledge  than  is  the  Smithsonian  Institution,  and  uo 
department  of  its  activity  is  more  capable  of  usefulness  in  this  dii^ec- 
tion  than  is  the  National  Museum. 

The  benefits  of  the  Museum  are  extended  not  only  to  the  specialists 
in  its  laboratories  and  to  the  hundreds  of  thousands  of  visitors  from 
all  parts  of  the  United  States  who  pass  its  doors  each  year,  but  to  local 
institutions  and  their  visitors  throughout  the  country. 

In  accordance  with  long  sanctioned  usage,  the  duplicate  spex^imens 
in  the  Museum  are  made  up  into  sets  and  distributed  to  schools  and 
museums,  accurately  named,  and  of  great  service,  both  for  museum  and 
class-room  use. 

The  reports  of  the  Smithsonian  Institution  will  show  how  many  hun- 
dred thousands  of  objects  have  been  thus  distributed  during  the  past 
twenty-two  years.  Every  museum  in  the  United  States  has  profited  in 
this  way,  and  by  its  system  of  exchange  the  Museum  has,  while  enrich- 
ing itself,  contributed  largely  to  the  stores  ot  every  Important  scientific 
museum  in  the  world. 

Not  only  are  specimens  thus  sent  out,  but  aid  is  rendered  in  other 
ways.  Within  the  last  few  years  a  large  number  of  local  musenms  io 
the  United  States  have  been  supplied  with  working  plans  of  cases  in 
use  in  the  Museum,  and  similar  sets  of  plans  have  been  supplied  within 
the  past  few  years  to  national  museums  in  other  countries. 

Not  only  do  the  people  of  the  country  at  large  profit  by  the  wor':  pf 
the  Smithsonian,  as  made  available  to  local  institutions,  but  they  profit 
directly,  and  personally  to  a  very  considerable  extent. 

Thecuratorof  each  department  in  the  Museum  is  expected  to  be  an 
authority  in  his  own  line  of  work,  and  the  knowledge  of  the  whole  staflf 
of  experts  is  thus  placed  without  cost  at  the  service  of  every  citizen. 
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B.— ORGANIZATION  AND  SCOPE  OF  THE  MUSEUM. 

The  Natioual  Museum  is  under  the  direction  of  the  Smithsonian  In- 
stitatioD,  which  is  governed  by  an  establishment  consisting  of  the 
President  of  tile  United  States  and  his  Cabinet,  the  Commissioner  of 
Patents,  and  tne  Board  of  Begeuts,  which  latter  is  composed  of  the 
Vice  President  of  the  United  States,  Chief  Justice  of  the  United  States, 
three  members  of  the  Senate,  three  members  of  the  House  of  Repre- 
sentatives, and  six  other  citizens  not  members  of  Congress,  two  of 
whom  are  residents  of  the  city  of  Washington. 

The  Secretary  of  the  Smithsonian  Institution  is  by  law  the  "  keeper 
of  the  collections.''  The  staff  at  the  present  time  is  composed  of  the 
Assistant  Secretary  of  the  Smithsonian  Institution  in  charge  of  the 
National  Museum  and  thirty-two  curators  and  acting  curators,  twenty- 
two  of  whom  receive  no  salary  from  the  Museum  appropriation.  There 
are  also  eleven  administrative  departments. 

PRINCIPAL   SOURCES   OF   THE   COLLECTIONS. 

The  collections  of  the  Museum  are  made  up,  in  large  part,  of  the  fol- 
lowing materials : 

(1)  The  natural  history  and  anthropological  collections,  accumulated 
since  1850  by  the  efforts  of  the  officers  and  correspondents  of  the  Smith- 
sonian Institution. 

(2)  The  collections  of  the  Wilkes  exploring  expedition,  the  Perry 
expedition  to  Japan,  and  other  naval  expeditions. 

(3)  The  collections  of  the  scientific  officers  of  the  Pacific  Eailroad 
survey,  the  Mexican  boundary  survey,  and  of  the  surveys  carried  on 
by  the  Engineer  Corps  of  the  Army. 

(4)  The  collections  of  the  United  States  geological  surveys  under  the 
direction  of  United  States  geologists  Hayden,  King,  and  Powell. 

(5)  The  collections  of  the  U.  S.  Fish  Connnission. 

(6)  The  gifts  by  foreign  governments  to  the  Museum  or  to  the  Presi- 
dent or  other  public  officers  of  the  United  States,  who  are  forbidden 
by  law  to  retain  such  gift3  in  their  private  possessions. 

(7)  The  collections  made  by  the  United  States  to  illustrate  the  ani- 
mal and  mineral  resources,  the  fisheries,  and  the  ethnology  of  the 
native  races  of  the  country  on  the  occasion  of  the  international  Exhi- 
bition at  Philadelphia  in  1876,  the  fishery  collections  displayed  by  the 
United  States  at  the  International  Fisheries  Exhibition  at  Berlin  in 
1880  and  at  London  in  1883,  and  the  collections  obtained  from  various 
local  expositions,  as  for  instance  the  New  Orleans  Cotton  Centennial 
Exposition  in  1884  and  1885  and  the  Cincinnati  Exposition  in  1887. 

(8)  The  collections  given  by  the  governments  of  the  several  foreign 
nations,  thirty  in  number,  which  participated  in  tbe  exhibition  at  Phil- 
adelphia in  1876. 
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(9)  The  iudustrisvl  collections  given  by  uumerous  manafactariDg  and 
commercial  houses  of  Earope  and  America,  at  the  time  of  the  Phila- 
delphia Exhibition  and  subsequently. 

(10)  The  material  received,  in  exchange  for  duplicate  specimens, 
from  the  museums  in  Europe  and  America,  at  the  time  of  the  Philadel- 
phia Exhibition  and  subsequently.  « 

(11)  Colle<5tions  received  as  gifts,  deposits,  or  in  exchange,  from  in- 
dividuals, numbering  usually  from  a  thousand  to  fifteen  hundred  each 
year. 

C— SPECIAL  TOPICS  OF  THE  YEAI^ 

THE  PROPOSED  STATUE   IN  MEMORY   OF   PROFESSOR  BAIRD. 

On  February  10, 1888,  a  bill  passed  the  Senate  making  an  appropri- 
ation for  the  erection  of  a  bronze  statue  in  memory  of  Professor  Baird. 
This  bill  was  referred,  in  the  House  of  Representatives,  to  the  Commit- 
tee on  the  Library,  but  was  not  reported.  On  February  11, 1889,  an 
amendment  was  proposed  by  Hon.  Justin  S.  Morrill  to  the  sundry  civil 
bill  for  1889-'90,  in  the  following  words : 

That  the  Regents  of  the  Smitbaonian  Institution  be,  and  are  hereby,  authorized  to 
contract  for  a  statue  in  bronze  of  Spencer  F.  Baird,  late  Secretary  of  the  Smithso- 
nian Institution,  to  be  erected  upon  the  grounds  in  front  of  the  National  Museum; 
and  for  this  purpose,  and  for  the  entire  expense  of  the  foundation  and  pedestal  of  the 
monument,  the  sum  of  fifteen  thousand  dollars,  or  so  much  of  said  sum  as  may  be 
needed,  is  hereby  appropriated,  out  of  any  moneys  in  the  Treasury  not  otherwise 
appropriated. 

On  January  13, 1890,  Hon.  Justin  8.  Morrill  introduced  a  bill  (S.  1940) 
having  the  same  object  in  view.  This  was  read  twice  and  referred  to 
the  Committee  on  Public  Buildings  and  Grounds.  On  the  following 
day  the  bill  was  reported  by  Mr.  Morrill  without  amendment. 

ADDITIONAL  FIREPKOOF  BllLDlNG. 

On  February  19,  1890,  Hon.  Justin  S.  Morrill  reported  from  the  Com- 
mittee on  Public  Buildings  and  Grounds  a  bill  (S.  2740)  to  provide  for 
the  erection  of  an  additional  fire-proof  building  for  the  use  of  the 
National  Museum.  This  was  read  the  first  and  second  times  by  unani- 
mous consent 

THE   AMERICAN   HISTORICAL   ASSOCIATION. 

The  American  Historical  Association  was  foundetl  in  1884,  for  the 
promotion  of  historical  studies;  for  the  collection  and  preservation  of 
historical  manuscripts,  and  for  kindred  purposes  in  American  history.. 
By  act  of  Congress,  approved  January  4,  1889,  the  Regents  of  the 
Smithsonian  Institution  were  authorized  to  permit  the  Association  to 
deposit  its  collections  in  the  Smithsonian  Institution  or  in  the  National 
Museum,     Under  tlijs  act  the  Association  reports  Xt^  the  SmlthsQuiftQ 


REPORT   OP   ASSISTANT   SECRETARY.  19 

Institatiou  concerning  its  proceedings  and  the  condition  of  historical 
study  in  America.  The  first  report  of  the  Association,  for  1889,  was 
transmitted  to  Congress  June  16, 18d0,  and  will  be  published  as  Senate 
Miscellaneous  Document  No.  170. 

OPENING  jbp  THE  NATIONAL  MUSEUM  AND   SMITHSONIAN  BUILDINGS 
^  DURING  EXTRA  HOURS. 

On  December  20, 1889,  Hon.  W.  H.  Grain,  M.  0.,  introduced  a  bill  (H. 
B.  3341),  requiring  the  National  Museum  and  Smithsonian  buildings  to 
be  kept  open  to  the  public  from  10  a.  m.  to  5  p.  m.  during  the  months  of 
November  to  March  inclusive ;  and  from  11  a.  m.  to  6  p.  m.  during  the 
remaining  months  of  the  year.  This  was  read  twice,  referred  to  the 
Committee  on  Public  Buildings  and  Grounds,  and  ordered  to  be  printed. 
No  further  action  has  yet  been  taken  by  Congress.  A  new  bill  (fl.  E. 
7671),  having  in  view  practically  the  same  object,  and  also  providing  for 
an  electric  plant  for  lighting  the  Museum,  was  introiluced  later  in  the 
session  by  Hon.  W.  H.  Crain,  and  referred  to  the  Committee  ou  the 
Library. 

COLLEOriON  TO   ILLUSTRATE  THE  COMPARATIVE  HISTORY  OF 

RELIGION. 

A  collection  of  objects  used  in  connection  with  the  public  and  pri- 
vate ceremonies  of  the  Jews  \s  being  formed  under  the  supervision  of 
Dr.  Cyrus  Adler.  One  case  of  objects  relating  to  this  subject  is  already 
on  exhibition.  Many  of  them  were  obtained  for  the  Museum  by  Dr.  H. 
Friedenwald.  Among  the  specimens  exhibited  are«  a  manuscript  copy 
of  the  Pentateuch ;  a  silk  taleth ;  phylacteries  of  various  sizes ;  a  silver 
spice-box;  a  manuscript  copy  of  a  tablet  ou  which  is  kept  a  reckoning 
of  time  between  Passover  <ind  Pentecost:  ashofar,  or  ram's  horn;  a 
manuscript  roll  of  Esther ;  a  lamp  of  brass,  and  many  objects  pertain- 
ing to  domestic  worship. 

THE  CAPRON  COLLECTION. 

In  the  report  for  1888  (p.  19)  reference  is  made  to  the  introduction  of 
a  bill  into  the  Senate  by  Hon.  Daniel  W.  Voorhees,  providing  for  the 
purchase  of  the  collection  of  lacquers,  bronzes,  carved  ivories,  coins,  and 
other  works  of  art  obtained  in  Japan  by  the  late  Gen.  Horace  Capron. 
The  bill  was  favorably  acted  upon  in  the  Senate,  but  did  not  come  to  a 
vote  in  the  House  of  Representatives.  A  new  bill  (No.  321)  was  intro- 
duced into  the  Senate  on  December  4, 1889,  by  Hon.  Daniel  W. Voorhees, 
for  the  same  purpose.  It  was  referred  to  the  Committee  on  the  Library, 
whence  it  was  reported  favorably,  and  passed  the  Senate  March  29, 
1890*  The  amount  appropriated  was  $14,G75.  This  bill  was  favorably 
rei)orted  by  the  House  committee  also  on  May  19,  but  has  failed  to 
patts  the  House  during  the  first  session  of  the  Fifty-first  Congress* 
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GROWTH  OF  THE  COLLECTIONS. 

The  accessiOQ  records  on  June  30,  1890,  showed  23,340  entries,  rep- 
resenting an  estimated  total  of  nearly  3,000,000  specimens.  Of  this 
number,  13,451  accessions  have  been  received  since  1881.  The  average 
immber  of  entries  of  accessions  received  annually  between.  1881  and 
1890  has  been  1,495.  ^' 

VISITORS   TO   THE  MUSEUM. 

The  total  number  of  visitors  to  the  National  Museum  up  to  June  .SO, 
1890,  since  the  opening  of  the  Museum  building  in  1881,  is  2,111,949. 

SATURDAY   LECTURES. 

The  first  lecture  of  the  first  series  of  these  lectures  was  given  on 
March  11, 1882.  In  all,  103  lectures  have  been  delivered  in  nine  courses, 
the  date  of  the  last  being  April  3,  1890. 

MUSEUM  APPROPRIATIONS  FOR  181)0-189L 

For  preservation  of  collection $140,000 

For  tarnitnre  and  Hxtnres 25, 000 

Forheatioj;  and  lijcbtini; 12,000 

For  printing  and  binding 10,000 

For  postage  stamps,  etc 500 

Total HJ7,500 

THE  HISTORY   OF  ENGINEERING. 

At  the  Annual  Convention  of  the  American  Society  of  Civil  Engi- 
neers, held  at  Seabright,  New  Jersey,  June  20-26,  the  following  pream- 
ble and  resolution  were  unanimously  adopted: 

Whereas  the  authorities  of  the  Sniitlisonian  lustitutiou  have  established  in  the 
National  Museum  at  Washington  a  department  devoted  to  the  preservation  of  the 
history  of  American  engineering  Kcienco — 

Resolvedf  That  the  American  Society  of  Civil  Engineers  hereby  expresses  its  grati- 
fication at  the  establishment  by  the  Smithsonian  Institution,  with  the  aathority  of 
the  General  Government,  of  a  department  in  tiie  National  Museum  for  the  preserva- 
tion of  objects  of  interest  bearing  upon  the  history  of  American  engineering,  and 
recommends  that  American  engineers  cooperate  with  the  Smithsonian  Institntion  in 
furthering  the  objects  for  which  the  Department  of  Engineering  has  been  established. 

litsoli'i'dj  That  copies  of  this  resolution  be  sent  to  the  Secretary  of  the  Smithsouiao 
Institution  and  to  the  Curator  of  the  EugiDeeriug  Department  of  the  National  Mu- 
seum. 
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D.— THE  CONDITION  OF  THE  COLLECTIONS. 


CENSITS   OP   THE  COLLECTIONS. 


The  additions  to  the  coUections  during  the  rear  are  indicated  in  the 
following  table: 


•200 
200 

m 

2 

1 

G6 


No.  of  speciineiiA. 

Arts  and  induBtries: 

Materia  niedica 

Foods 

Textiles 

Fisheries 

Auiaial  products 

Domestic  animals  (for  monnt- 

i"g) 

Historical    collections,    coins, 
medals,  paper-money,  etc...  to, 900 

Musical  instramonts 20 

Transportation  and  engineer- 
ing     1,250 

Modern  pottery,  porcelain,  and 

bronzes 121 

Paints  and  dyes 88 

Physical  apparatus 12 

Chemical  products 211 

Graphic  arts GOO 

Ethnology 2,506 

American  aboriginal  pottery 1, 047 

Oriental  antiquities 2,  G;^ 

Prehistoric  anthropology 7, 205 

Mammals  (skins  and  alcoholics) 5C1 

Birds 2.245 


No.  of  Bpeciment. 

Birds' eggs 1,068 

Reptiles  and  batrachians 645 

Fislies , 15,225 

Vertebrate  fossils 512 

MoUusks 3,500 

Insects 15,000 

Marino  invertebrates 4, 700 

Comparative  anatomy : 

Mammals  (skulls  and  skele- 
tons)   308 

Birds 236 

Reptiles  and  batrachians . .     29 

573 

Paleozoic  fossils ^ 1, 229 

Mesozoic  fossils G9 

Cenozoic    fossils    (included    ^ith 

mullusks),  fossil  plants 329 

Recent  plants 1,195 

Minerals 9,411 

Lithology  and  physical  geology.  \ 
Metallurgy  aud  economic  geol-  }  t3,600 


ogy 


s 


Total 81,992 


*  Although  about  200  specimens  have  been  received  during  the  3'ear,  tiie  total  num- 
ber of  specimens  now  in  the  collection  is  lesH  tliiui  that  estimated  in  lH88-'89,  owing 
to  the  rejection  of  worthless  material. 

t  Including  the  Catlin  Gallery. 

I  Estimated  on  basis  of  receipts  in  previous  ycar^,  the  curator  being  unable  to  as- 
certain the  growth  of  the  collections  under  his  care  during  the  fiscal  year  1889-90. 
These  two  departments  are  now  combined  uuder  the  Department  of  Geology. 
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The  following  table  shows  the  total  number  of  speciuieus  estimated 
in  the  various  departments  of  the  Museum  at  the  end  of  June,  1890, 
and  in  previous  years  since  1882 : 


Name  of  department. 


(a) 


1886-'87.   1887-'88.  ilg88-'89. 


Arts  and  iudaatries 
Materia  roedica 

Foods 

Textiles 
Fisheries 
Animal  products 
Graphic  arts 
Transportation  and  eu};i 

ue«riug 
Naval  architecture 
Historical  relics 
Coins,  medals,  paper-money, 

etc 

Musical  instniments 
Paints  and  dyes 
The  Catlin  Gallery 
Physical  apparatus 
Oils  and  f;ums 

Chemical  products 

Domestic  animals. 

Ethnology 

American  aboriginal  pottery  : . 

Oriental  antiquities. 

Prehistoric  anthropoIo;;y  . . . 

Mammals  (skins  and  alco- 
holics)  

Birds 

Birds'  eggs  and  nests 

Reptiles  and  batrachians 

Fishes 

Vertebrate  fossils. 

MoUuaks 

Insects , 

Marine  inyertebrates ... 

Complirative  anatomy : 

Osteology 

Anatomy 

Paleozoic  fossih 


18»-'M 

ib) 

(0  5,»15 

i.in 

3,388 

10,080 

2,949 

id)&» 

1,250 

(*)flOO 

33,375 
1,000      '  151.000  ;  500,000  "  585,000 


11,781  I  14,825 


3.535  i    3,640 

70  I        103 

20,000 


200,000 


4.214 

3,000 

73,000 


350, 000     450, 000 


595,000     C03,000 
515.000     515,300 


10.210 
80.482 


11,022 
84,491 


11,5.>« 
84,G49 


11,763 
91, 126 


12,326 
92,355 


a  No  census  of  collection  taken. 

b  The  actual  increase  in  tho  collections  during  the  year  1880-'90  is  much  greater  than  appears  from 
a  comparison  of  the  totalM  for  1889  and  for  1890.  This  is  explained  by  the  apparent  absence  of  any 
increase  in  the  Department  of  Lithology  and  Metallurgy,  the  total  for  1890  in  both  of  these  departments 
combined  showing  a  decrease  of  46,314  specimens,  owing  to  the  rejection  (»f  worthless  material. 

e  Although  abuut  200  specimens  have  been  n^ci^ived  during  the  year,  the  total  number  of  hpcci- 
mens  in  the  collection  is  now  leas  than  that  estimated  for  1889,  owing  to  tho  rejection  of  worthless 
material. 

d  The  collection  now  contains  between  3,000  and  4,000  specimens. 

e  Ko  estimate  of  increase  made  in  1890. 

/  lacl^ad  in  the  historical  collection. 

'^  portion  of  the  collection  represented  by  this  number  was  received  during  the  year 
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Name  of  department. 


1«82.        1883. 


1K84. 


!  1881  '86. 


(o) 


188^'87. 


1887-'88. 


tfesozoicfomllA ' ,  100,000      69,742 


>DOZoio  fossils. . ., 

PossilpUnte 

Elec«xit  plants 

Minerals 

Litholo(;y  and  ph3'8ica1  geol- 
ogy  

lietallnrgy  and  economio 
geology 

LiTing  auimals 


(Included  with  raollnaks. ) 


4.624 


7,201 


14.550   16,610 
12,500  '  18,000 


30,000 


40,000 


(c)7, 492 
30,000 


70,  775  .  70, 925 


1888-89. 


188»-'90. 


71,236    71,305 


8,462 
32,000 


18,  401  18,  COl 

20,617  !  21,500 

i 

48,000  I  40,000 


Total il03,362  263,143   :,472,6()0 


2,420,0U  2,666,335 


10,000 
38,000 
21.896 


10, 178 
38,459 
27,690 


22,500       27,000 


51,412 
220 


2,803,450 


52, 076 


10.507 
4^)39,654 
37, 101 


(«)32,762 


2,864,244   2,805,104 


a-  No  cenans  of  collection  taken. 

b  The  actual  increase  in  the  c^illoctionn  during  the  year  1889- '90  is  much  greater  than  appears  from 
ft  comparison  of  the  totals  for  1889  and  for  1890.  This  is  explained  l>y  the  apparent  absence  of  any 
increase  in  the  Department  of  Lithology  and  Motallnrgy,  the  total  for  1800  in  both  of  these  departments 
combined  showing  a  decrease  of  46,314  specimens,  owing  to  the  rejection  of  worthless  materiaL 

e  Only  a  small  portion  of  the  collection  represented  by  this  number  was  received  during  the  year 
1880- '90. 

d  This  relates  only  to  specimens  received  through  the  Museum,  and  does  not  include  material  added 
Lo  the  National  Herbarium,  through  the  Department  of  Agricultare. 

e  Collections  combined  in  October,  1889,  under  the  Department  of  Geology.  The  apparent  decrease 
uf  more  than  50  per  cent,  of  the  estimated  total  for  1880  is  accounte<1  fot  (1)  by  the  rejection  of  several 
Lboasan<ls  of  specimens  from  the  collection,  and  (2)  by  the  fact  that  no  estimate  of  the  ones  in  the 
reserve  and  duplicate  series  is  included.  Of  the  total  numbei  for  1890  about  16,000  specimens  consist 
chiefly  of  petrographical  material,  stoied  away  for  study  and  comparison  in  the  drawers  of  table  casea. 

/  Transferred  to  National  Zoological  Park. 
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The  following  table  shows  the  total  number  of  sped  mens  estimated 
in  the  various  departments  of  the  Museum  at  the  end  of  June,  1890, 
and  in  previous  years  since  1882 : 


Name  of  departtnent. 


1884.     l^®^J^:1886-'87.   1887-'88.  il888-'89.    ^^^ 


Art's  and  iuduatrieH 
Materia  medica 

Foods 

Textiles 

Fisheries 

Animal  products 
Graphic  arts 

Transportation  and  engi- 
neering   

Naval  architecture 

Histerical  relics 

Coins,  medals,  paper-money, 

etc 

Musical  instruments 
Paints  and  dyes 
The  Catlin  Gallery 
Physical  apparatus 
Oils  and  f^ums 


Chemical  products 

Domestic  animals 

Ethnology 

American  aboriginal  pottt^ry 
Oriental  antiquities 
Prehistoric  anthropology  . . . 
Mammals  (skins  and  alco 

holies) 

Birds 

Birds'  eggs  and  nests 
Keptiles  and  batrachiuns 

Fishes 

Vertebrate  fossils 

Mollnsks 

Insects 

Marine  invertebrates U,  781 

Comiiarative  anatomy : 

Osteology 3,535 

Anatomy 70 

Paleozoic  fossils  ... 

a  No  census  of  collection  taken. 

b  The  actual  increase  in  tho  coUfCtions  during  the  year  1889-'90  is  much  greater  than  appears  from 
a  comparison  of  the  tutaln  for  1889  and  for  1890.  This  is  cxplaiutMl  by  the  apparent  absence  of  any 
increase  in  the  Department  of  Lithology  and  Metallurgy,  the  total  for  11J90  in  both  of  these  departments 
combined  showing  a  decrease  of  46,3 U  Hpecimens.  owing  to  thn  rejection  of  wortbless  material. 

c  Although  about  200  specinieiis  have  been  received  during  the  year,  the  t4>tal  number  of  hpeci- 
mens in  the  collection  is  now  less  than  that  estimated  for  1889,  owing  to  the  rejection  of  worthless 
material. 

d  The  collection  now  contains  between  3,000  and  4,000  specimens. 

f*  No  estimate  of  increase  made  in  1890. 

/  Include«l  in  the  historical  collection. 

g  Only  a  small  portion  of  the  collection  represented  by  this  number  was  received  during  the  yev 
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Nauieofaepwtment.        j    1882.    !    1883.    ■     IML       ****^j**"' 1 188^*87. 


MMOxoic  foMilii ' I  ,  100,000 


CVnozoio  fosMiU. .., 

Fosiiil  plants 

Recent  plamUi 

Minerals 

Litholojry  and  physical  geol- 

o«r 

lletallnrgy    and    econoinio 

geology 

Lirinf  auiaials 


Q.O?."! 


Total 193.362 


►,742       70,775 


(Included  with  inollnsks. ) 

4. 624  I      7. 291  !  (c)7, 492  ,  8, 462 

30. 000  32, 000 

14.550       16,610       18.401  18,  COl 

20.617  21,500 

I 

48, 000  I  40, 000 


1887-*88. 
70,925 


1888-89. 


1889-*90. 


71,236         71,305 


12,  500       18,  000 


30,000 


40.000 


263, 143    :,472,6l)0  I2,420,9U  2,666,335 


10, 000  j     10, 178  I       10.  507 


38, 000  I    38, 459 
21,  896  I    27, 690 

22,500  I    37,000 


51,412 
220 


2,803,450 


52,076 
(/)491 


2,864,244 


(({)39,654 
37, 101 

I 
1(^)32,762 

i 


2,805,104 


a  No  censns  of  co11«Krtion  taken. 

b  The  actual  increase  in  the  colloctionji  during  the  year  1889- '90  is  much  greater  than  appears  from 
a  comparison  of  the  totals  for  1889  and  for  1890.  This  is  explained  by  the  apparent  absence  of  any 
increase  in  the  Department  of  Lithology  and  Metallurgy,  the  total  for  1890  in  both  of  these  departments 
oombin«Ml  showing  a  decrease  of  46,314  spe<;imens,  owing  to  the  rejection  of  worthless  materiaL 

e  Only  a  small  portion  of  the  collection  represented  by  this  number  was  received  daring  the  year 
1880- '90. 

d  This  relates  only  to  specimens  received  through  the  Museum,  and  does  not  include  material  added 
to  the  National  Herbarium,  through  the  Department  of  Agricaltare. 

f  Collections  combined  in  October,  1889,  under  the  Department  of  Geology.  The  apparent  decrease 
of  moro  than  50  per  cent,  of  the  estimated  total  for  1880  is  accounte4l  foi  (1)  by  the  rejection  of  several 
tbonsamUof  specimens  from  the  c-ollection,  and  (2)  by  the  fact  that  no  estimate  of  the  ones  in  the 
reserve  and  duplicate  series  is  included.  Of  tho  total  number  for  1890  about  16.000  specimens  consist 
chiefly  of  petrogmphical  material,  stoi  ed  away  f(»r  study  and  comparison  in  the  drawers  of  table  case*. 

/  Tranaferred  to  National  Zoological  Park. 
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CATALOGUE  ENTRIES  DURING  THE    YEAR  ENDING  JUNE  30,  18R0. 

Tbe  catalogne  entries  made  in  the  books  of  the  several  departments 
during  the  year  amounted  to  28,203  in  number.  The  following  table 
shows  the  number  of  entries  made  in  each  department.  It  must  be  re- 
membered that  a  catalogue  entry  seldom  refers  to  only  one  spccimeD. 
Thus  if  fifty  specimens  of  birds  are  contributed  by  one  person,  from  one 
locality,  they  are  entered  under  a  single  catalogue  number.  In  the  case 
of  the  Department  of  Marine  Invertebrates,  one  entry  often  inoludes 
several  hundred  specimens. 


Nnmbor  and  name  of  depart  mont. 


L  Arta  and  induHtrie.s: 

Materia  inedica 

Tcxtileii .. 

Fooda 

Animal  pnnluctH 

PaintH  nnd  dyes 

FiAhorios 

Traiisportition  aud  ongiut^or-  j 

ing I 

Choniioal  products ' 

Modt'ru  ))ottory,  porcelain,  aud ' 

bronzes 

Musical  innt  rumen ta 

Coias,   medals,  papor-moncy,  ' 

etc ' 

(iirapliic  art.H ' 

Dome.Htic  animals  (formount-  . 

ing) ' 


No.  of 
cntiieM 
during 
18H9  IN). 


17!) 
38  |l 
68    , 

11 


7r.o 

42 

5 
20 


Number  aud  name  of  department. 


No.  of 
eutri«s 
daring 
18<«-90. 


I 


620 

r»77 

61 


II.  Ethnology 1.469 

III.  Oriental  antiiiuitiea '  1.471 

IV.  Mammals 573 

V.  Birila '  1,739 

{b)  Birds'  ejfgs 239 


VI .  Iwept Wei  and  batrachiana 

VII.  Fishes 

VIII.  Vertebrate  fusaila 

IX.  Mollusks  (IncIadingCenozoio 

fossils) 

X.  Insects 

X  I.  Marine  invertebrates 

XII.  Comparative  anatomy : 

Mammals 

Birds 

Keptilea  and  batrachiana 

XIII.  Invertebrate  foasils: 

Paleozoic 

Mesozoic 

XIV.  Fossil  plants 

XV.  Kecent  plants 

XVI.  Minerals 

XVII.  Lithology    and    physical     ge- 
ology  

XVIII.  Metallurgy  and  economic   go- 
oliigy 


705 
124 


89 
l.SOS 

34C 

23S 

29 

n.413 

24 
588 

2.388 

604 


Total 2H,2W 


*  Not  actually  reitorded,  althou;;h  the  material  to  be  catalogued  will  till  up  five  hundred  nuuibera. 


DEVELOPMENT  AND  ARRANGEMENT  OP  THE  EXHIBITION  SERIES. 


Owing  to  the  already  crowded  condition  of  tlie  exliibition  balls, 
there  has  been  no  opportunity  of  increasing  very  materially  the  exhi- 
bition series  in  the  several  departments. 

A  large  number  of  specimens  of  foods  and  textiles  have  been  mounted 
in  bottles  and  boxes,  ready  to  be  placed  on  exhibition  when  space  and 
cases  are  available.  The  collection  of  Paleozoic  invertebrate  fossils  has 
been  labeled.  The  fossils  from  the  Cincinnati  formation  of  Ohio  have 
been  rearranged  by  Prof.  Joseph  F.  James.  The  crustaceans  from  the 
Water-lime  formation  of  New  York,  and  from  the  Chazy  horizon  of  New 
York  and  Vermont,  have  been  relabeled,  and,  with  much  additional  ma- 
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terial,  placed  on  exhibition.  A  beautiful  series  of  trilobites  has  been 
placed  temporarily  iu  the  exhibition  cases,  awaiting  permanent  transfer 
from  the  U.  S.  Geological  Survey  to  the  Museum.  The  Mesozoic  fossils 
have  been  classified  and  arranged  for  exhibition.  Three  groups  of  mam- 
mals have  been  installed  during  the  year,  and  a  considerable  number  of 
single  specimens  added  to  the  exhibition  series.  Although  the  number  of 
specimens  added  to  the  collection  of  birds  is  considerably  less  than  in  the 
previous  year,  the  appearance  of  the  exhibition  series  has  been  greatly 
improved  by  the  substitution  of  new  cases  for  the  old  ones,  and  by  the 
rearrangemc'.nt  and  relabeling  of  the  collection.  A  large  collection  of 
illustrations  of  North  American  insects,  prepared  for  the  Paris  Exposi- 
tion, has  been  placed  on  exhibition.  Lay  figures  representing  a  Pap- 
nan,  a  Dyak  and  a  Samoan,  in  native  dress,  have  been  placed  in  the 
ethnological  hall. 

Technical  and  historical  series  of  specimens  have  been  placed  on  ex- 
hibition in  the  section  of  graphic  arts.  The  details  of  this  arrangement 
have  been  set  forth  in  a  circular  intended  for  the  guidance  of  visitors, 
and  printed  in  the  report  of  the  curator.  A  commencement  has  been 
made  of  an  exhibit  of  forestry  objects.  A  large  number  of  labels  have 
been  added  to  the  exhibition  series  of  fishes,  and  the  groups  have 
been  brought  more  closely  together.  The  material  in  the  collection  of 
tertiary  fossils  has  been  segregated  according  to  its  biologic  relations, 
and  its  incorporation  with  the  general  collections.  The  collection  of 
minerals  has  been  rearranged,  and  a  new  installation  of  the  gem  series 
is  under  way.  The  collection  of  North  American  lizards  has  been  in- 
stalled in  new  quarters.  Much  time  has  been  devoted  by  Dr.  James 
M.  Flint  to  the  arrangement  of  specimens  of  materia  medica  already 
on  hand.  The  Aino  material  collected  by  Mr.  Eomyn  Hitchcock  has 
been  fully  labeled  and  installed.  The  economic  collection  of  insects, 
which  was  somewhat  damaged  during  the  return  shipment  from  the 
Paris  Exposition,  has  been  overhauled  and  put  in  place  again.  The 
Hemiptera  Heteroptera  have  been  rearranged  according  to  Uhler's 
check-list.  The  ores  and  general  economic  material  in  the  exhibition 
hall  have  been  arranged  into  two  principal  series;  the  one,  comprising 
a  systematic  exhibit  of  all  the  principal  ores  of  the  metals  arranged ; 
the  other,  arranged  geographically  by  States.  Mr.  Lucas  has  devoted 
a  portion  of  his  time  to  the  identification  and  arrangement  of  skeletons 
of  biitls  and  tortoises.  The  classification  of  the  star-fishes,  collected  by 
the  U.  S.  Fish  Commission  steamer  ^^6a^ro««  in  the  North  Pacific  Ocean, 
has  been  continued. 
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B.— THE  MUSEUM  STAFF. 

THE  SCIENTIFIC  STAFF. 

During  the  year,  the  departments  of  "  Lithology  and  Physical  Geol- 
ogy "  and  "  Metallurgy  and  Economic  Geology  ^  have  been  united  under 
the  designation  of  the  Department  of  Geology.  Since  the  orgaDizatioD 
of  the  departments  in  the  National  Museum  in  1881,  these  departments 
have  until  now  been  kept  entirely  distinct,  and  each  department  has 
been  under  the  control  of  a  curator.  It  has  been  thought  for  some  time, 
however,  that  it  would  be  advantageous  to  the  administration  of  the 
Museum  to  combine  the  work  of  these  closely  allied  departments,  and 
this  was  finally  carried  into  effect  on  October  1, 1889,  upon  the  resignii- 
tion  of  Mr.  F.  P.  Dewey.  Mr.  George  P.  Merrill  is  now  in  charge  of  the 
Department  of  Geology. 

Mr.  Romyii  Hitchcock,  who  on  July  31,  1886,  was  furloughed  to 
enable  him  to  visit  Japan  as  an  instructor  in  the  University  of  Tokio, 
returned  January  20,  1889,  and  has  again  resumed  his  duties  as  curator 
of  the  collection  of  Foods  and  Textiles. 

The  Smithsonian  collection  of  scientific  instruments,  which  some  vears 
ago  was  transferred  to  the  custody  of  the  National  Museum,  has  re- 
ceived some  additions  during  the  year,  and  has  been  placed  under  the 
charge  of  Mr.  W.  0.  Winlock,  curator  of  the  Bureau  of  International 
Exchanges  of  the  Smithsonian  Institution. 

In  June,  1890,  Dr.  Frank  Baker,  Assistant  Superintendent  of  the  U.  S. 
Life  Saying  Service,  resigned  his  position  to  accept  an  appointment 
as  curator  of  Comparative  Anatomy  in  the  National  Museum.  This 
department  has  for  many  years  been  administered  upon  by  Mr.  F.  W. 
True  as  acting  curator.  Dr.  Baker  will  not,  however,  at  present  assume 
the  duties  of  this  position,  having  received  from  the  Secretary  of  the 
Smithsonian  Institution  a  temporary  appointment  as  acting  manager 
of  the  National  Zoological  Park. 

Mr.  William  T.  Hornaday,  for  several  years  chief  taxidermist,  was  on 
May  9,  1888,  appointed  curator  of  the  Departnjcnt  of  Living  Animals. 
On  May  6,  1889,  he  was  placed  in  charge  of  the  National  Zoological 
Park  ;  and  on  June  15,  1889,  resigned  this  position.  The  collection  of 
living  animals  hitherto  under  the  care  of  the  Museum  has  now  been 
transferred  to  the  c;ustody  of  Dr.  Frank  Baker,  as  acting  manager  of 
the  Zoological  Park. 

At  the  request  of  Prof.  C.  V.  Riley,  Mr.  John  B.  Smith,  formerly 
assistant  curator  of  Insects  in  the  National  Museum,  was  engaged 
from  January  3  to  February  3,  1890,  to  work  upon  the  collection  of 
Noctuidee. 

Mr.  William  Harvey  Brown,  of  the  National  Museum,  accompanied 
the  Government  "  Eclipse  Expedition  ^  to  Africa  for  the  purpose  of 
collecting  natural  history  specimens  for  the  Museum.    The  expedition 
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sailed  in  October,  1889,  on  tlie  U.  S.  S.  Pensacola.  A  reference  to  Mr. 
Brown's  explorations  will  be  found  in  the  chapter  devoted  to  that 
subject. 

On  account  of  the  increasing  administrative  duties  which  have  been 
])laced  upon  Mr.  Kichard  Bathbun,  of  the  U.  S.  Fish  Gommissioo,  it  has 
been  found  impossible  to  keep  up  the  current  work  in  the  Department 
of  Marine  Invertebrates.  It  therefore  seemed  desirable  to  appoint  an 
ansistant,  paid  bj  the  Museum,  who  could  devote  his  entire  time,  under 
the  supervision  of  Mr.  Kathbun,  to  the  work  of  the  department.  Mr. 
James  E.  Benedict,  formerl}'  naturalist  of  the  Fish  Commission,  who 
bad  severed  his  connection  with  the  Commission  in  1880,  accepted  an 
appointment  on  January  13,  1890,  as  assistant  curator  of  the  Depart- 
ment of  Marine  Invertebrates. 

At  the  request  of  Dr.  C.  A.  White,  the  director  of  the  U.  S.  Geolog- 
ical Survey  appointed  Mr.  T.  W.  Stanton  to  assist  Dr.  White  in  the 
work  of  the  Department  of  Mesozoic  Invertebrate  Fossils  in  the  Museum. 

There  are  now  thirty-one  organized  departments  and  sections  in  the 
Museum  under  the  care  of  curators,  including  honorary  and  acting 
curators,  and  assistant  curators. 

LIST  OF   CURATORS,  ASSISTANT  CURATORS,  AND  AIDS. 

Arts  and  Industries:  Dr.  G.  Brown  GooUe,  Honorary  Curator. 

Materia  Mkdica:  Dr.  James  M.  Flint,  U.  S.  Navy,  Honorary  Curator. 

Textiles  :  Mr.  Eoiuyn  Hitchcock,  Acting  Curator. 

Animal  Products  :  Mr.  R.  Edward  Earll,  Acting  Curator. 

Naval  Auchitecture  :  Capt.  J,  W.  Collins,  U.  8.  Fish  Commission,  Honorary 

Curator. 
Foods  :  Prof.  W.  O.  At  water,  Department  of  Agriculture,  Honorary  Curator. 
Historical  CoLLEcmoNS,  Coins  and  Medals  :  Mr.  A.  Howard  Clark,  Curator. 
TRANsroRTATioN  AND  ENGINEERING:  Mr.  J.  E.  Watkins,  Curator. 
Oriental  Anth^uities:  Prof.  PaulHaupt,  Johns  Hopkins  University,  Honorary 

Curator;  Dr.  Cyrus  Adler,  Johns  Hopkins  University,  Assistant  Curator. 
Graphic  Arts:  Mr.  S.  R.  Koehler,  Boston  Museum  of  Fine  Arts,  Acting  Curator. 
Forestry  :  Dr.  B.  E.  Femow,  Department  of  Agricultnre,  Honorary  Curator. 
Physical  Apparatus  :  Prof.  W.  C.  Winlock,  Honorary  Curator. 
Ethnology  :  Prof.  Otis  T.  Mason,  Curator;  Mr.  Walter  Hough,  Assistant. 
American  Prehistoric  Pottery  :  Mr.  William  H.  Holmes,  Bnreau  of  Ethnology, 

Honorary  Curator. 
Prehistoric  Anthropology:  Dr.  Thomas  Wilson,  Curator;   Mr.  E.  P.  Upham, 

Assistant. 
Mammals  :  Mr.  Frederick  W.  Trne^  Carator. 
Birds  :  Mr.  Robert  Ridgway,  Curator. 

Birds'  Eggs:  Capt.  C.  E.  Bendire,  U.  S.  Army,  Honorary  Cnrator. 
Reptiles  and  Batrachians  :  Dr.  Leonard  Stejneger,  Curator. 
Fishes  :  Dr.  Tarleton  H.  Bean,  U.  S.  Fish  Commission,  Honorary  Curator ;  Mr.  Bar- 
ton A.  Bean,  Assistant. 
Vbrtebratb  Fossils  :  Prof.  O.  C.  Marsh,  Yale  College,  Honorary  Curator. 
MoLLUSKS:  Mr.  William  H.  Dall,  U.  S.  Geological  Survey,  Honorary  Curator;  Dr. 

R.  £.  C.  Stearns,  Adjunct  Curator. 
Imsxcts  :  Prof.  C.  V.  Riley,  Department  of  Agriculture,  Honorary  Curator;  Mr.  Mar- 
tin L.  Linel),  Aid. 
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Marine  Invertkbrates  :  Mr.  Uicbard  Ratbbun,  V.  S.  Fish  Commission,  Hooorarj 

Curator;  Mr.  James  K.  Benedict,  Assistant  Curator. 
Comparative  Anatomy  :  Dr.  Frank  Baker.  Curator ;  Mr.  Frederick  A.  Lucas,  Assist- 
ant Curator. 
Invertebrate  Fossils  : 

Paleozoic  :  Mr.  C.  D.  Walcott,  U.  S.  Geological  Survey,  Honorary  Curator. 
Mesozoic:  Dr.  C.  A.  White,  U.  S.  Geological  Survey,  Honorary  Cnrat«»r. 
Cenozoic:  Prof.  William  H.  Dall,  U.  8.  Geological  Survey,  Honorary  Curator. 
Fossil  Plants:  Prof.  Lester  F.  Ward,  U.  S.  Geological  Survey,  Honorary  Curator; 

Mr.  F.  H.  Knowlton,  Honorary  Assistant  Curator. 
Botany:  Dr.  George  Vasey,  Department  of  Agriculture,  Honorary  Curator. 
Minerals:  Prof.  F.  W.  Clarke,  U.  S.  Geological  Survey,  Honorary  Curator;  Mr. 

William  S.  Yeatcs,  Assistant  Curator. 
Geology  :  Mr.  George  P.  Merrill,  Curator. 

THE  ADMINISTRATIVE  STAFF. 

No  cbanges  of  importance  have  been  made  during  the  year.  Mr.  B. 
E.  Earll  has  been  engaged,  since  March,  1889,  on  special  duty  in  the 
office  of  the  Assistant  Secretary. 

The  Department  of  Fnrniture,  Supplies,  and  Accounts  continnes 
under  the  charge  of  Mr.  W.  V,  Cox,  chief  clerk  of  the  National  Mu- 
seum.   A  statement  of  the  work  accomplished  will  be  found  on  pageG2. 

The  Department  of  Correspondence  and  Keports  is  under  the  charge 
of  Mr.  K.  I.  Geare.  A  statement  of  the  work  accomplished  during  the 
year  will  be  found  on  page  08. 

The  Department  of  liegistration  and  Storage  is  under  the  charge  of 
Mr.  S.  C.  Brown,  and  a  report  of  his  work  will  be  found  on  page  4*'). 

Mr.  A.  Howanl  Clark  has  continued  his  work  as  editor  of  Proceed- 
ings and  Bulletins  of  the  National  Museum.  The  preparation  and 
printing  of  labels  for  Museum  specimens  has,  as  in  past  years,  also 
been  under  his  supervision. 

The  Museum  library,  which  is  made  up,  for  the  most  part,  of  that 
l)ortion  of  the  library  of  the  Smithsonian  Institution  which  is  required 
for  reference  by  the  curators  of  the  scientific  departments  in  the  Mu- 
seum, is  under  the  care  of  Mr.  John  Murdoch,  librarian  of  the  Smith- 
sonian Institution.  A  statement  relating  to  the  operations  of  the  library 
during  the  year  will  be  found  on  page  48. 

Mr.  Ilenry  lloran,  superintendent  of  buildings,  with  Mr.  Charles  A. 
Steuart  as  assistant  superintendent,  has  continued  in  charge  of  the 
work  of  the  mechanics  and  laborers  of  the  Museum.  On  page  71  will 
be  found  a  statement  of  the  work  accomplished  by  the  force  of  mechan- 
ics and  laborers. 
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r.— IIEVIEW  OF  WORK  IN  THE  SSCIBNTIFIO  DEPARTMENTS. 

DIVISION  OF   ANTHROPOLOGY. 

Department  of  Ethnology. — The  first  three  months  of  the  year  covered 
by  this  report  were  spent  by  Prof.  Otis  T.  Mason,  curator,  in  studying 
the  anthropological  collections  in  Europe,  especially  those  at  the  Paris 
^Exposition,  during  the  session  of  the  Tenth  International  Congress  of 
Anthropology  and  Prehistoric  Archaeology,  an  account  of  which  is 
sabiuitted  in  his  annual  rei>ort. 

The  curator  is  giving  much  attention  to  three  special  lines  of  research 
and  collection  in  connection  with  the  work  of  his  department;  first, 
among  the  Indian  tribes  of  our  own  country;  second,  among  the  South 
American  tribes;  third,  among  the  African  tribes  of  the  west  coast, 
especially  those  whose  descendants  made  up  the  former  slave  popula- 
tion of  the  United  States,  for  the  purpose  of  comparison  with  the  effects 
which  civilization  has  had  upon  the  race  in  this  country. 

Following  up  the  work  of  former  years,  much  time  has  been  devoted 
to  the  study  of  the  bow,  the  arrow,  the  quiver  and  armor. 

Mr.  Walter  Hough  is  making  a  thorough  study  of  the  production  of 
fire  by  primitive  peoples,  and  has  published  in  the  Museum  report 
for  1888  an  exhaustive  paper  on  fire-making  apparatus,  as  represented 
in  the  collections  of  the  U.  S.  National  Museum. 

Among  the  most  important  accessions  is  the  collection  of  Japanese 
and  Aino  material  gathered  by  Mr.  Bomyn  Hitchcock.  This  material 
has  been  labeled  and  installeil  in  the  Museum.  The  collection  of  Afri- 
can material  has  been  enriched  by  the  addition  of  objects  from  the 
Inhambane  Zulus,  collected  by  the  missionary,  Kev.  E.  H.  Richards, 
and  presented  by  Oberlin  College.  Mr.  W.  H.  Brown,  naturalist  of  the 
United  States  Eclipse  Expedition,  secureii  material  from  Angola,  and 
Mr.  J.  H.  Camp  contribute<l  objects  from  the  Congo. 

Several  valuable  collections  of  Samoan  material  have  been  received 
through  Admiral  Kimberly,  U.  S.  Navy,  and  from  Ensign  W.  E.  Safford. 
Mrs.  H.  A.  P.  Carter  has  given  photographs  and  specimens  from  the 
Sandwich  Islands.  Dr.  H.  N.  Allen,  court  physician  to  the  King  of 
Corea,  has  dei)osited  in  the  Museum  his  rich  collection  from  that  king- 
dom. Dr.  Washington  Matthews's  collection  of  Navajo  silver*  work  has 
been  acquired ;  also  specimens  of  old  Indian  work  of  great  value  from 
Rev.  E.  C.  Chironse  through  the  Department  of  the  Interior ;  speci- 
mens from  Idaho  and  Washington  from  Dr.  George  M.  Kober,  U.  S. 
Army,  and  collections  from  the  Hupa  Valley,  California,  made  b^'  N.  J. 
Purcell  and  Jeremiah  Curtin. 

Department  of  American  Prehistoric  Pottery. — The  installation  of  the 
exhibition  series  of  pottery  is  now  almost  completed,  and  very  little  re- 
mains to  be  done  excepting  in  connection  with  the  labeling  of  specimens. 
Mr.  William  H.  Holmes  has  contiuaed  to  act  as  honorary  curator  of 
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this  depiirtmeut.  The  principal  adilitions  to  the  collections  have  ben 
secured  through  the  cooperation  of  the  Burean  of  Ethnology,  with  whid 
Mr.  Holmes  is  officially  associated.  One  of  the  most  interesting  in  a 
group  of  vases  from  a  mound  on  the  Savannah  rtiver,  obtained  by  Mr. 
H.  L.  Reynolds.  In  connection  with  the  monograph  which  Dr.  Cyrv 
Thomas,  of  the  Bureau  of  Ethnology,  has  undertsiken  upon  the  Mound- 
builders,  the  curator  lias  conducted  researches  upon  the  collectiou 
from  the  mounds  of  the  Mississippi  Valley  and  adjacent  regions.  Tbe 
number  of  specimens  added  to  the  collection  during  the  year  is  estimated 
at  1,047,  and  232  entries  have  been  made  in  the  catalogue. 

iSef'iwn  of  Oriental  Antiquities, — The  collection  is  under  the  curator- 
ship  of  Prof.  Paul  Ilaupt,  of  the  Johns  Qopkins  University,  with  Dr. 
Cyrus  Adler  acting  as  assistant  cuiator. 

Many  valuable  accessions  have  been  received  during  the  year. 
Among  these  is  a  ami  of  the  famous  temple  inscription  discovered  liy 
Clermont-Ganneau  in  I87i,  which  was  obtained  through  the  courte^ 
of  the  United  States  minister  to  Turkey.  Mr.  Theodore  Oraf,  of  Vieuua, 
and  Dr.  Zelinpfuud,  of  I^eipsic,  have  also  nuide  important  contributioDS. 
A  collection  of  copies  of  the  Assyrian  seals  has  been  commenced,  and 
much  Jissistance  has  been  rendered  by  Dr.  William  Hayes  Ward,  of 
New  York,  Prof.  1).  (1.  Lyon,  of  Harvard  University,  and  Prof.  H. 
Jlyveruat,  of  the  ("athoiic  University  in  Washington.  A  collectiou  of 
oriental  manuscripts,  formed  by  Mr.  William  B.  Hodgson,  and  uutil 
recently  in  the  care  of  the  Telfair  Aciidemy  of  Arts  and  Sciences  of 
Savannah  (Georgia),  has  been  placed  in  the  custody  of  the  Smithsonian 
Institution. 

The  curator  attended  the  Eighth  International  Congress  of  OrieD^ 
alists,  which  met  at  Stockholm  in  September,  as  the  representative  of 
the  Smithsonian  Institution. 

There  has  been  added  a  case  of  objects  illustrating  the  public  and 
private  religious  ceremonies  of  the  Jews,  collected  and  arranged  by  Dr. 
Adler.  These  objects  were  obtained  partly  through  purchase,  but 
chietl}'  through  gift  and  deposit.  Some  of  the  more  interesting  were 
collected  by  Dr.  11.  Friedenwald. 

Dr.  Adler  thus  explains  the  character  of  the  collection  : 

The  collection  may  be  divided  into  tw-o  sections  comprising  the  ob- 
jects employed  respectively  in  public  and  private  ceremonial. 

The  Pentateuch  or  Law  (Hebrew  Torah)  is  considered  by  Jews  the 
most  important  i)art  of  the  Bible,  and  a  section  of  it  is  read  every  week 
in  the  synagogue.  For  this  purpose  a  nianuscrij)t  copy  is  employed, 
printed  copies  not  being  used.  When  not  in  use  the  roll  is  covered 
with  a  cloak  and  placed  upright  in  an  ark  or  chest;  to  prevent  the 
reader  from  losing  his  place,  a  pointer  in  the  sha]>e  of  a  hand  (called 
in  Hebrew  Yad  or  ''hand'')  is  eujployed.  The  collection  contains  a 
manuscript  pentateuch  unrolled  with  the  |)ointer,  and  above  it  the 
cloak  and  winding-scarf  which  cnveloj)  it  when  placed  in  the  ark. 

At  the  morning  service  in  the  synagogne  the  male  members  of  the 
congregation  wear  a  si>eciai  garment,  a  sort  of  scarf,  known  as  the 
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Taleth.  Thia  garment  is  a  survival  of  the  outer  robe  of  the  ancient 
Hebrews.  Tbey  wear  on  the  corners  a  fringe  or  tassel  in  wliich  is  a 
thread  of  blue.  A  garment  of  the  form  now  used  is  referred  to  in  the 
New  Testament  (Matthew  ix,  20;  xiv,  36;  Luke  viii,  44).  They  are 
made  of  silk,  woolen,  and  even  of  cotton  goods.  The  grave  clothes  of 
a  male  Israelite  consist  of  a  shroud  and  the  taleth.  The  specimen  in 
the  collection  is  made  of  silk. 

These  objects  are  used  at  the  Saturday  morning  service,  and  the 
taleth  at  the  daily  morning  service  where  this  survives.  It  is  also  worn 
at  the  afternoon  service  on  Sabbatii  and  fasts,  and  at  the  evening  serv- 
ice of  Sabbaths  and  festivals  by  the  officiating  minister  only. 

Id  addition  to  the  taleth^  the  male  members  of  the  congregation  wear 
at  the  morning  service  of  week  days,  phylacteries,  and  where  daily 
synagogue  service  is  not  held,  they  are  employed  in  private  devotion. 
Certain  passages  of  the  Pentateuch  (Exodus  xiii,  9,  10,  16;  1  Deuter- 
onomy yi,  4,  9,  13,  22)  enjoin  that  the  law  should  be  a  sign  upon  the 
hand  and  for  frontlets  between  the  eyes.  These  passages,  inscribed 
upon  several  pieces  of  parchment  and  inclosed  in  a  leather  case  prepared 
for  the  purpose,  are  bound  on  the  forehead  between  the  eyes.  The 
same  passages  written  on  one  slip  of  parchment  and  inclosed  in  a  sim- 
ilar case  are  bound  on  the  left  arm  above  the  elbow.  They  are  called 
by  the  Jews  teiillin  (from  tefilla,  "  prayer"),  a  word  found  in  the  Tal- 
mud, but  not  in  the  Bible.  They  are  referred  to  in  the  New  Testament 
(Matthew  xxiii,  5).  The  collection  contains  several  sets  of  phylacte- 
ries of  various  sizes. 

Special  services  call  for  the  use  of  |)articular  objects  of  ceremony. 

At  the  conclusion  of  the  Sabbath  there  are  added  some  special 
prayers,  and  the  service  known  as  Rahdalah^  or  separation.  The  objects 
used  in  this  service  are  a  cup  of  wine,  a  spice-box,  and  a  candle.  First, 
blessing  is  said  over  the  wine,  next  over  the  spices,  and  last  over  the 
light.  The  candle  is  then  extinguished  by  having  wine  poured  upon 
it.  The  collections  contain  a  specimen  of  a  silver  spice-box,  supposed 
to  have  been  manufactured  in  Laupheim  (Wiirtemberg),  Germany, 
about  1740.  There  is  a  tradition  that  at  the  beginning  of  the  Sabbath 
a  special  angel  accompanies  the  worshiper  from  the  synagogue;  this 
angel  remains  with  him  until  tht^  conclusion  of  the  Sabbath.  The  de- 
l>arture  of  the  angel  leaves  the  man  faint,  and  the  spices  are  intended 
to  restore  him. 

The  second  great  Jewish  feast  is  the  feast  of  weeks,  also  called  "  feast 
of  harvest"  and  day  of  first  fruits.  The  harvest  referred  to  is  the  grain 
harvest.  Deuteronomy  xvi,  9,  commands:  ''Seven  weeks  shalt  thou 
number  unto  the«,"  beginning  the  day  after  Passover,  when  the  first 
Omer  was  presented.  The  fiftieth  day  (Pentecost)  was  observed  as  a 
sacred  feast.  Since  mediaeval  time^  the  Jews  also  celebrate  it  as  the 
anniversary  of  the  delivery  of  the  law  on  Mount  Sinai.  Following 
Leviticus  xxiii,  2,  the  Samaritans  observeil  Pentecost  on  Sunday.  The 
Hebrew  word  meaning  a  handful  of  grain,  a  sheaf,  is  Omer^  and  the 
period  between  Passover  and  Pentecost  is  known  as  the  Omer  season. 
The  days  of  this  season  are  reckoned  and  the  number  announced  each 
day.  For  the  purpose  of  keeping  the  reckoning,  a  tablet  is  hung  up  in 
the  synagogue.  The  ex)llection  contains  a  manuscript  copy  of  such  a 
tablet  which  was  employed  by  a  Spanish-Jewish  congregation.  The 
tablet  is  in  Hebrew.  It  contains  the  words  *' Blessed  art  thou  Lord, 
our  Gtxl,  King  of  the  Universe,  who  has  sanctitie<l  us  with  His  com- 
mandments and  commanded  us  to  count  the  Omer."  Then  follows  the 
eoant  (in  Hebrew)  and  below  it  the  words  *<  May  the  Lord  re&tove  tU^ 
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worship  of  tbe  tcmplo  ajieocUly  in  our  days"  (Psalin  lxvii).  Od  the  left 
are  the  letters  H.  S.  and  D.,  wliich  indicate  respectively  Omer  (writteu 
Homer  by  the  Spanish  Jews)  week  (Sabbat)  and  day. 

In  the  Jewish  ceremonial  on  solemn  occasions,  and  especially  on  New 
Year's  day  (September),  a  blast  is  sounded  from  a  trumpet  called  Skofar, 
It  is  made  of  a  ram's  horn  whose  shape  is  modified  b}'  heat.  Accord- 
ing  to  authorities  on  musical  instruments,  it  is  the  oldest  form  of  wind- 
instrument  known  to  be  retaineil  in  use.  It  is  mentioned  in  the  Bible 
as  being  used. to  announce  the  uew  moon  and  solemn  feasts  and  to  pro- 
claim the  year  of  release.  Occasionally  it  was  employed  as  a  niasical 
instrument,  but  its  most  frequent  use  was  for  military  purposes.  It 
was  the  signal  for  going  out  to  battle,  for  the  announcement  of  a  vic- 
tory, and  for  the  recall  of  the  troops.  The  specimen  in  the  collection  is 
an  example  of  the  seventeenth  century,  from  Italy. 

The  feast  of  Purim  was  established  to  commemorate  the  delivereooe 
of  the  Jews,  recorded  in  the  book  of  Esther.  On  this  occasion  the  book 
is  read  in  the  synagogue,  a  manuscript  copy  being  employed.  The  col- 
lection contains  a  manuscript  roll  of  the  Hebrew  original,  with  hand- 
painted  views.  The  book  is  usually  called  Megilla  (roll),  or  more  accn- 
rately  Megillat  Esther  (roll  of  Esther).  The  Song  of  Solomon,  Ruth,  Be- 
clesiastes,  and  LamenUitions  are  written  in  a  similar  form,  and  they 
together  with  Esther  are  called  »' the  five  rolls." 

The  feast  of  dedication,  or  HanukUj  is  held  in  remembrance  of  the  re- 
dedicatiou  of  the  Temple  of  Jerusalem  after  its  defilement  by  Antiochos 
Epiphanes  (109  B.  C)-  Josephus  records  that  it  was  a  festival  of  lights. 
The  feast  is  celebrated  8  days,  one  light  being  lit  on  the  first  night 
of  the  feast,  and  an  additional  light  on  each  succeeding  night.  The  col- 
lection contains  a  lamp  of  brass,  hand  made,  with  eight  compartments 
for  oil.  The  lamp  is  of  Dutch  make,  and  its  form  exhibits  an  interest- 
ing survival  of  the  ancient  lioman  lamp. 

The  specimens  described  are  employed  at  public  worship,  though 
some  of  them  may  be  used  at  private  devotion.  Any  place  in  which 
ten  male  Israelites  congregate  is  considered  a  ])la<5e  of  public  worship. 

The  following  objects  pertain  exclusively  to  private  worship: 

The  Mosaic  legislation  enjoined  that  the  law  should  be  written  on  the 
post«  of  the  door  and  on  the  gates.  This  injunction  is  performed  by 
inclosing  a  slip  of  parchment  in  a  reed,  or  metallic  or  wooden  cylinder, 
on  which  has  been  written  Deuteronomy  vi,  4-9,  13-21,  and  attaching 
it  to  the  doorpost  of  the  house,  and  sometimes  of  each  room  in  the 
house.  At  present  the  Jews  of  the  East  often  nail  to  the  door-casing 
the  entire  decalogue  inclosed  in  a  tin  case  called  Mezuzza,  This  custom 
has  been  widely  adopted  by  other  peoples  of  the  East,  particularly  by 
Mussulmans,  who  select  for  this  purpose  passages  from  the  Koran. 

Whether  at  public  or  private  devotion,  the  Jews  invariably  turn  the 
face  toward  Jerusalem.  For  the  large  mn jority  of  Jews  this  direction 
is  east.  Synagogues  are  always  built  with  the  ark  containing  the  man- 
uscript copies  of  the  Pentateuch  at  the  eastern  end  of  the  building,  and 
worshippers  fnce  this  direction.  As  a  reminder  of  the  direction  a  card 
or  scroll  is  hung  up  in  the  dwelling  called  Mizrach  (the  east).  The 
specimen  in  the  collection  contains  the  Ten  Commandments  and  vari- 
ous quotations  from  scriiiture  in  Hebrew.  Ancient  nations  that  wor- 
shipi)ed  the  sun,  turned  when  in  prayer  to  the  east,  the  place  of  the 
rising  sun.  This  fact  is  alluded  to  by  Ezekiel  (viii,  16).  In  the  temple 
itself  the  worshippers  faced  towards  the  west,  the  entrance  being  from 
the  east. 

Before  the  principal  meals  of  the  Sabbath  day  the  Jews  h^YQ  ft  special 
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service,  incladiu[;  prayers  over  the  bread  and  wine,  which  is  known  as 
Kiddush  or  ^'sanctificatioii.'^  The  head  of  the  family  has  in  front  of  him 
a  plate  containing  two  loaves  of  bread,  covered  by  a  cloth,  of  which 
there  is  a  specimen  in  the  collection.  This  cloth,  called  Kiddmh  cloth, 
contains  the  prayers  to  be  recited,  and  representations  of  the  Temple, 
etc,  evidently  after  old  wood  cuts.  The  practice  of  saying  a  blessing 
before  eating  is  referred  to,  I  Samuel  ix,  13.  It  no  doubt  had  its  origin 
in  the  fact  that  a  public  meal  of  any  sort  was  usually  preceded  by  a 
sacritice.  '^Asking  the  blessing"  was  common  in  New  Testament  times. 
The  later  Jews  enjoined  also  that  thanks  should  be  returned  after  the 
repast. 

At  the  meal  of  the  Passover  eve  (probably  the  same  as  the  ^^  Lord's 
Supper")  special  plates  were  used  on  which  to  place  cakes  of  unleavened 
bread.  The  collection  contains  two  such,  one  made  of  brass  containing 
fantastic  figures  and  a  Hebrew  inscription,  from  Gonstantinople;  the 
other  of  pewter,  manufactured  at  Tetenhausen  (near  Gusburg)  in  Ger- 
many. 

It  was  customary  among  the  Jews  to  reserve  a  special  lamp  for  use 
on  the  eve  of  the  Sabbath  only.  Oil  was  burned  in  these  from  either 
six  or  eight  prongs.  Seven  prongs  were  never  used,  because  this  lamp 
waa  not  to  be  of  the  same  shape  as  the  seven-pronged  candlestick  of 
the  sanctuary.  The  collection  contains  two  specimens  of  the  form  used 
by  the  Jews  of  Germany,  one  having  been  manufactured  in  the  eigh- 
teenth century  at  Fellheim,  Germany. 

The  collection  also  contains  a  map  of  Palestine  and  surrounding 
countries,  with  the  names  of  places  marked  in  Hebrew  characters,  a 
chromo-lithographic  restoration  of  the  Tabernacle,  a  series  of  photo- 
graphs of  the  ruins  of  ancient  synagogues,  of  the  Arch  of  Titus,  and 
of  the  exteriors  and  interiors  of  the  celebrated  synagogues  of  Europe. 

Section  of  Foods  and  Textiles. — Upon  the  return  of  Mr.  Bomyn  Hitch- 
cock, from  Japan,  he  reassumed  the  custody  of  the  collections  of  Food 
and  Textiles.  A  greater  portion  of  the  year  has  been  consumed  in  the 
examination  and  classification  of  the  material  which  had  accumulated 
during  his  absence.  He  has  prepared  an  index  to  the  collection,  show- 
ing the  series  to  which  each  specimen  has  been  assigned,  and  also  a 
list  of  the  specimens  in  the  exhibition  series.  The  labeling  of  the  col- 
lection of  foods  of  the  North  American  Indians  has  been  completed. 
The  labeling  of  the  collection  of  textiles  has  also  for  the  most  part  been 
furnished.  Mr.  Hitchcock,  in  addition  to  his  regular  work,  has  pre- 
pared two  papers  embodying  the  results  of  his  observations  in  Japan 
during  1887  and  1888.  These  are  entitled  "  The  Ancient  Pit-dwellers 
of  Yezo,"  and  "  The  Ainos  of  Yezo."  Both  of  these  papers  are  pub- 
lished in  this  report. 

The  number  of  specimens  of  textiles  in  the  exhibition,  reserve,  and 
duplicate  series  is  2,211 ;  38  catalogue  entries  have  been  made.  The 
number  of  specimens  in  the  food  collection  on  exhibition,  and  also  in 
the  reserve  and  duplicate  series  is  1,111 ;  68  entries  have  been  made 
in  the  catalogue.  In  this  total  the  specimens  collected  by  Mr.  Hitchcock, 
from  the  Ainos  of  Japan,  are  not  included. 

In  the  chemical  collection,  also  under  Mr.  Hitchcock's  care,  there  are 
now  457  specimens  on  exhibition,  and  852  specimens  in  the  reserve  and 
H.  Mis.  H^,  pt  2 3 


34  REPORT   OF   NATIONAL   MUSEUM,  1890. 

duplicate  series.  There  bav^e  been  made  42  entries  in  the  catalogae 
devoted  to  chemicals,  including  oils,  gums,  and  resins. 

JDepartment  of  Prehistoric  Anthropology. — The  curator,  Mr.  Thouias 
Wilson,  visited  the  Paris  Exposition,  as  the  representative  of  the 
Smithsonian  Institution,  for  the  special  purpose  of  attending  the  Inter- 
national Congresses  of  Hygiene,  Criminal  Anthropology,  Anthropology, 
and  Prehistoric  Arcbseology,  and  the  French  Association  for  the  Ad- 
vancement of  Science.  An  account  of  his  visit  is  given  in  his  annual 
report  in  section  II. 

The  most  important  accession  during  the  year  is  the  collection  of 
arch^ological  specimens,  principally  from  the  District  of  Columbia, 
presented  by  Mrs.  J.  C.  Bruff,  of  Washington,  District  of  Columbia. 
Contributions  were  also  received  from  Mr.  Thomas  Wilson,  the  curator, 
Mr.  H.  de  Morgan,  New  York  City;  Mr.  J.  P.  Monroe,  Kinggold,  Ten- 
nessee;[  Messrs.  Bangs  &  Company,  New  York  City;  Mr.  S.  V.  Proud- 
fit,  Falls  Church,  Virginia;  The  Peabody  Museum,  Cambridge,  Mas- 
sachusetts (through  Prof.  F.  W.  Putnam);  Dr.  Hilborn  T.  Cresson, 
Philadelphia,  Pennsylvania ;  and  Mr.  L.  U.  Jammes,  Realmont,  France. 

The  collections  have  been  divided  into  an  exhibition  and  a  study 
series.  A  classification  of  the  stone  arrow,  or  spear-heads,  and  of  the 
knives  has  been  commenced. 

In  the  catalogue  1,483  entries  have  been  made  during  the  year.  The 
entire  collection  contains  122,679  specimens. 

Section  of  Transportation  and  Engineering. — Other  duties  of  the  cura- 
tor, Mr.  J.  E.  Watkins,  as  engineer  of  property,  have  prevented  hiiu 
from  devoting  much  time  to  the  development  of  this  collection.  Con- 
siderable progress  has,  however,  been  made  both  in  the  arrangement 
and  labeling  of  the  specimens.  The  system  of  classification  has  been 
set  forth  in  a  jirevious  report  of  the  curator. 

The  accessions  during  the  year  though  less  numerous  than  in  the 
previous  year  are  equal  in  im[)ortance. 

To  the  series  illustrating  the  history  of  the  stationary  steam  engine, 
a  portion  of  the  cylinder  of  the  first  steam  engine  erected  on  the  western 
continent  has  been  added. 

Interesting  specimens  relating  to  the  early  history  of  the  telegraph 
have  been  received. 

Two  drawings  made  by  Fulton,  one  of  the  Chancellor  Livingston, 
and  the  other  of  the  machinery  of  the  Catherine  of  Clermont^  have  been 
added  to  the  steamboat  series. 

The  original  boiler  of  the  locomotive  Stourbridge  Lion^  has  been  added 
to  the  series  illustrating  the  history  of  the  development  of  the  locomo- 
tive. It  is  the  intention  of  Mr.  Watkins  to  mount  the  boiler  on  the 
original  driving- wheels,  and  to  replace  many  of  the  original  parts  which 
are  still  in  existence,  and  thus  as  far  as  possible  complete  the  restora- 
tion of  this  locomotive. 

The  nucleus  of  a  collection  illustrative  of  the  liistor}'^  of  the  develop- 
ing//^ of  the  bJcjcle,  has  been  secured.    A  model  of  the  English  ^^Daudy 
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Horse"  has  beeu  made  in  the  Museum  workshops,  and  two  old-fashioued 
velocipedes  with  wooden  wheels  have  been  acquired.  A  number  of 
drawings  of  parts  of  bicycles  have  also  been  secured. 

The  study  series  has  been  increased  by  a  number  of  photographs 
and  prints. 

The  preparation  of  a  card  catalogue  of  the  collection  has  been  com- 
menced. The  collection  now  contains  approximately  1,250  specimens. 
Seven  hundred  and  fifty  entries  have  been  made  during  the  year  in  the 
catalogue. 

Section  of  Materia  Medica. — The  collection  of  materia  medica  specir 
mens  is  still  under  the  charge  of  Dr.  James  M.  Flint,  U.  S.  Navy,  by 
whom  the  collection  was  first  organized  in  1881.  He  reports  that  much 
time  hi&s  been  devoted  to  the  identification  and  arrangement  of  speci- 
mens already  on  hand,  and  to  the  classification  and  installation  of  new 
material.  The  most  important  contribution  to  the  collection  are  a  col- 
lection of  East  India  drugs,  from  the  Royal  Botanical  Gardens,  at  Kew, 
England,  and  the  collection  of  medicinal  substances  contributed  by 
Messrs.  W.  H.  Schiefielin  &  Co ,  of  New  York.  The  preparation  of  de-  • 
Bcriptive  labels  has  been  pushed  rapidly  forward,  and  the  labeling  of  the 
collection  is  now  almost  completed,  as  well  as  the  completion  of  a  card 
catalogue  of  the  collection,  by  means  of  which  the  present  position  of 
every  specimen  may  be  readily  ascertained.  The  present  state  of  the 
collection  is  highly  satisfactory.  There  are  now  3,'J13  specimens  of  drugs 
on  exhibition.  The  reserve  series  contains  1,203  specimens.  The  total 
number  of  specimens  in  the  collection,  includiug  the  illustrations,  is 
5,915.    The  number  of  catiilogue  entries  during  the  year  is  179. 

Section  of  Oraphic  Arts. — The  arrangement  of  the  collection  in  this 
Deimrtment  has  been  for  the  time  completed.  The  manuscript  for  the 
labels,  which  has  been  prepared  for  some  time,  is  still  in  the  printer's 
hands.  A  circular  has  been  printed  explaining  the  arrangement  of  the 
collection. 

The  most  important  accession  during  the  year  is  the  collection  of 
materials,  prints,  and  tools  illustrative  of  the  process  of  chromoxy- 
lography  in  Japan,  given  to  the  Museum  by  Mr.  T.  Tokuno,  chief  of 
the  Japanese  Government  Printing  Office  at  Tokio. 

A  series  of  drawings  made  by  pupils  of  the  Art  Academy  of  Cincin- 
nati, and  presented  by  the  Cincinnati  Museum  Association  has  been 
placed  on  exhibition. 

During  the  year  accessions  were  received  from  forty-seven  sources, 
and  nine  additions  were  made  by  purchase  to  the  sectional  library. 
The  number  of  entries  made  in  the  catalogue  during  the  year  was  577. 

DIVISION    OF  ZOOLOaV. 

Department  of  Mammals. — The  accessions  to  this  Department  during 
the  year  are  regarded  by  Mr.  F.  W.  True,  curator,  as  being  of  more 
than  ordinary  interest.    The  collections  received  from  Dr.  W.  L.  A\)- 
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bott,  and  those  obtaiued  by  the  naturalists  who  accompanied  the  United 
States  Eclipse  Expedition  to  South  Africa,  are  of  special  interest. 

Three  new  groups  of  mounted  animals  have  been  placed  on  exhibi- 
tion during  the  year,  and  thirty-three  single  specimens  have  been 
mounted  and  placed  on  exhibition. 

Five  hundred  and  sixt^^one  specimens  have  been  added  to  the  collec- 
tion during  the  year,  in  addition  to  a  large  amount  of  material  de- 
posited by  the  Dei)artment  of  Agriculture. 

]>epartmeiU  of  Birds, — The  exhibition  series  in  this  Department  has 
been  very  greatly  improved  during  the  year.  The  extensive  collections 
made  by  the  U.  S.  Fish  Commission  on  the  Galapagos  Islands,  and  in 
other  parts  of  tropical  America,  have  been  worked  up  by  the  curator, 
and  the  results  have  been  published  in  Vol.  xii  of  the  Proceedings  of 
the  National  Museum.  A  collection  of  birds  from  Costa  Hica  has  been 
described  in  Vol.  xi  of  the  Proceedings  of  the  National  Museum.  A 
careful  revision  has  been  made  of  the  genera  Xiphocolaptes  and  Scleru- 
rtis,  and  published  in  Vol.  xii  of  the  Proceedings  of  the  National 
Museum.  Dr.  Leonhard  Stejneger  has  continued  his  studies  on  the 
birds  of  Japan  and  the  Hawaiian  Islands,  and  has  prepared  a  paper  on 
the  extinct  Pallas'  Cormorant  of  Bering  Island. 

The  number  of  specimens  in  the  reserve,  duplicate,  and  exhibition 
series  is  now  estiu)ated  by  Mr.  Ridgway  to  be  00,219,  giving  an  increase 
of  2,245  specimens  during  the  year.  The  number  of  catalogue  entries 
ma<1e  during  the  year  is  1,739. 

Department  of  Birdn^  Eggn. — The  collection  of  birds'  eggs  remains  in 
the  custody  of  Capt.  Chnrles  E.  Bendire,  U.  S.  Army. 

Among  the  accessions  received  during  the  year,  fifteen  are  mentioned 
by  Captain  Bendire  in  his  annual  report  as  being  of  special  importance. 
Among  the  most  valuable  is  a  collection  of  nests  and  eggs  made  near 
Fort  St.  James  and  presented  by  Mr.  liobert  MacFarlane,  of  the  Hud- 
son's Bay  Company,  also  a  collection  of  nests  and  eggs  from  Colorado, 
presented  by  Mr.  Denis  Gale.  Several  species,  new  to  the  collections, 
have  been  received  during  the  year,  including  some  nests  of  rare  birds. 
The  number  of  eggs  of  North  American  birds  is  now  44,320,  and  of  for- 
eign birds  4,424.  The  number  of  nest^  in  the  reserve  and  exhibition 
series  is  2,491,  making  a  grand  total  of  51,241  specimens  of  eggs  and 
nestw  in  the  collection.  This  gives  an  increase  of  1,008  over  the  total  of 
last  year. 

Department  of  Reptiles  and  Batrachians. — Dr.  Leonhard  Stejneger, 
recently  appointed  curator  of  this  Department,  has  commenced  a 
rearrangement  of  the  collections.  The  collection  of  North  American 
lizards  has  been  reclassified  and  catalogued.  The  most  important 
accession  of  the  year  is  a  large  series  of  reptiles  and  batrachians  col- 
lected by  Dr.  C.  Hart  Merriam  in  the  San  Francisco  mountain  plateaa 
in  Arizona.  Collections  made  by  the  U.  S.  Fish  Commission  steamer 
Albatross,  and  by  Prof.  David  S.  Jordan,  president  of  the  Indiana  State 
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University,  contain  much  new  material.  The  cunator  made  a  valuable 
collection  of  reptiles,  birds,  and  mammals  in  Arizona,  New  Mexico,  and 
Texas,  during  the  months  of  September,  October,  and  November. 

The  curator  has  ma<le  a  special  study  of  the  geographical  distribu- 
tion of  the  reptiles  and  batrachians  of  the  southwestern  Territories  of 
the  United  States.  He  has  also  published  in  the  Proceedings  of  the 
National  Museum  a  number  of  papers  describing  new  species. 

The  total  estimated  number  of  specimens  in  the  Department  is  now 
29,050.    During  the  year  705  catalogue  entries  have  been  made. 

Department  of  Fishes, — In  the  early  part  of  the  year  the  honorary 
curator,  Dr.  Tarleton  H.  Bean,  was  in  Alaska  for  the  purpose  of  investi- 
gating the  condition  of  the  fisheries,  in  connection  with  his  official  duties 
as  ichthyologist  of  the  U.  S.  Fish  Commission.  During  his  absence  the 
routine  work  of  the  Department  was  carried  on  by  Mr.  Barton  A.  Bean, 
assistant. 

The  number  of  accessions  received  during  the  year  is  38.  Prominent 
among  them  are  a  collection  of  fishes  from  Switzerland ;  a  large  collec- 
tion of  fishes  from  Galapagos  Islands,  Panama,  British  Columbia, 
Alaska,  and  other  regions  in  the  Pacific  Ocean,  gathered  by  the  natur- 
alists of  the  U.  S.  Fish  Commission  steamer  Albatross  ;  a  collection  of 
American  Siluroids,  from  the  Museum  of  Comparative  Zoology  at  Cam- 
bridge, Massachusetts;  a  series  of  fishes  collected  in  the  Yellowstone 
Park,  by  Dr.  David  S.  Jordan  and  his  assistants,  transmitted  by  the 
U.  S.  Fish  Commission.  The  Fish  Commission  has  also  deposited  in  the 
Museum  an  extensive  collection  of  fishes  made  by  Dr.  Jordan  in  several 
of  the  southern  and  western  States  and  Territories,  during  the  summer 

of  1889. 
In  the  catalogue  of  the  Department  1,016  entries  have  been  made. 

The  estimated  number  of  specimens  in  the  exhibition,  reserve  and  du- 
plicate series,  is  now  about  122,000. 

Department  of  Mollusks  (including  tertiary  fossils). — Mr.  William  H. 
Dall,  of  the  U.  S.  Geological  Survey,  has  continued  to  take  charge  of 
this  department.  He  has  been  assisted  in  the  scientific  work  of  the 
Department  by  Dr.  E.  £.  C.  Stearns,  as  adjunct  curator,  and  by  Mr. 
Frank  Burns  and  Mr.  Gilbert  Harris,  of  the  Geological  Survey,  by  whom 
several  important  results  have  been  accomplished.  Considerable  prog- 
ress has  been  made  in  the  determination,  assorting,  and  labeling  of 
material.  Special  reports  upon  collections  received  from  the  Fish  Com- 
mission, the  Navy  Department,  the  Department  of  Agriculture,  the 
Revenue  Marine  Service,  and  other  sources  have  been  made.  A  pre- 
liminary report  upon  the  collections  of  the  Albatross  has  been  com- 
pleted, and  a  report  upon  the  collections  made  by  the  Eclipse  Expedi- 
tion to  Africa  is  in  course  of  preparation. 

Mr.  Dall  has  partially  completed  a  report  upon  the  Plio-Miocene  mol- 
lask  fauna  of  Florida,  the  first  part  of  which  is  now  being  printed  by 
the  Wagner  Free  Institute  of  Science,  in  Philadelphia. 
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The  total  nninber  of  accessions  received  during  the  year  is  given  in 
Mr.  Dall's  report  as  87.  The  total  number  of  specimens  received  is 
estimated  at  3,500,  representing  about  1,200  species.  Valuable  collec- 
tions have  been  contributed  by  Mr.  Henry  Hemphill,  from  Lower  Cali- 
fornia. Important  additions  to  the  fauna  of  Florida  have  been  received 
from  Messrs.  G.  W.  Webster,  J.  J.  White,  and  I.  Greegor;  and  collec- 
tions of  West  Florida  shells  have  been  presented  by  Mr.  W.  F.  De- 
Golier.  The  Geological  Survey  has  transferred  to  the  Museum  a  val- 
uable collection  of  Post-Pliocene  types,  illustrating  the  paper  of  Mr. 
E.  E.  Call  in  regard  to  the  fresh-water  fossils  of  Bonneville  I^ke  Basin, 
Utah.  A  series  of  the  smaller  species  of  laud  shells  has  been  presented 
by  Dr.  Sterki.  Mr.  W.  G.  Binney  has  contributed  several  additions 
to  the  Binney  collection  of  American  land-shells.  A  series  of  slides 
of  sections  of  typical  mollusks  has  been  received  from  Dr.  P.  H.  Car- 
penter, of  Eton  College,  England. 

Mr.  Dall  reports  that  about  75,000  specimens  are  now  ready  for  sys- 
tematic arrangement  in  tlie  new  cases  which  have  been  provided  for 
this  Department. 

Department  of  Insects^ — Prof.  C.  V.  Riley,  entomologist  of  the  De- 
partment of  Agriculture,  continues  in  charge  of  the  Department  of 
Insects.  The  laboratory  space  of  this  department  has  been  enlarged. 
The  educational  series  in  the  exhibition  hall  has  been  improved.  A 
large  number  of  illustrations  of  jS^orth  American  insects,  prei>ared  by 
Professor  Riley  for  exhibition  at  the  Paris  Exposition,  have  been  added 
to  the  exhibition  series 

Several  important  accessions  have  been  received  during  the  year. 
Lord  Walsingham  has  presented  125  species  of  rare  Micro-Lepidoptera. 
Mr.  A.  Koebeie  has  placed  in  the  collection  a  well-mounted  series  of 
Australian  and  New  Zealand  insects,  and  has  also  presented  to  the 
Museum  4,000  specimens  of  insects,  chiefly  Coleoptera,  collected  by 
him  in  California.  A  collection  representing  120  species  of  Lepidoptera 
from  East  Africa  has  been  received  from  Dr.  W.  L.  Abbott,  the  col- 
lector. An  interesting  collection  of  West  and  South  African  insects 
collected  by  Mr.  William  ILarvey  Brown,  has  been  received.  The  col- 
lection of  insects  belonging  to  the  late  Dr.  Asa  Fitch,  and  purchased 
by  the  Department  of  Agriculture,  lias  been  placed  in  the  Museum. 

The  arrangement  of  the  collection  of  North  American  Coleoptera  ha« 
been  completed.  Several  special  researches  on  entomological  snbject-s, 
and  relating  more  or  less  to  Museum  material,  have  been  ma<le  during 
the  year  by  the  curator,  and  by  Messrs.  L.  O.  Howard,  of  the  Depart- 
ment of  Agriculture;  John  B.  Smith,  formerly  assistant  curator;  W. 
H.  Ashmead,  and  Lawrence  Bruner. 

About  15,000  specimens  have  been  added  to  the  collection  during  the 
year,  and  89  entries  have  been  made  in  the  catalogue. 

Department  of  Marine  Invertebrates, — Mr.  Richard  Rathbnn,  honor- 
ary curator,  reports  increased  activity  in  the  work  of  his  department, 


Report  op  assistant  secretary.  3d 

owing  chiefly  to  the  appointment  of  an  assistant  carator,  Mr.  James  E. 
Benedict.  All  of  the  material,  inclnding  the  general  alcoholic  collec- 
tions in  the  main  storage-rooms,  has  been  kept  in  excellent  condition. 

The  accessions  have  been  greater  in  number  and  of  more  importance 
than  during  the  preceding  year.  A  very  valusible  series  of  European 
marine  invertebrates  was  received  from  Rev.  A.  M.  Norman,  of  Burn- 
moor  Rectory,  Dnrham,  England.  The  U.  S.  Commission  has  trans- 
ferred to  the  Museam  two  very  large  collections  from  the  Pacific  Ocean, 
gathered  by  the  Fish  Commission  steamer  Albatross. 

Other  accessions  deserving  special  mention  were  received  from  Wes- 
leyan  College,  Middletown,  Connecticut;  W.  H.  Brown,  naturalist, 
with  the  United  States  Eclipse  Expedition  to  South  Africa;  tbeBnreau 
of  Navigation,  Navy  Department ;  the  U.  S.  S.  Dolphin^  Commander 
George  F.  F.  Wilde,  commanding;  Prof.  O.  B.  Johnson,  University  of 
Washington,  Seattle,  Washington  ;  and  Mr.  Romyn  Hitchcock. 

Thearrnngementof  type  series  of  alcholic  specimens  has  been  contin- 
ued. The  alcoholic  collection  of  alcyonariaus  cind  actinians,  and  the 
entire  collections  of  brachyurans  and  anomonrans,  have  been  over- 
hauled, and  the  card  catalogues  revised  and  completed.  Tbe  assorting 
of  Mr.  Dairs  Alaskan  collection,  which  has  been  in  progress  for  several 
years,  has  been  completed.  Much  time  has  been  spent  in  making  up 
sets  of  duplicates  for  distribution. 

The  shore  and  shallow- water  Echini,  collected  by  the  U.  S.  Fish  Com- 
mission steamer  AlbatroHS  on  the  west  coast  of  North  America  in  1888 
and  1889,  have  been  identified  and  a  type  series  deposited  in  the  Mu- 
seum. 

The  assistant  curator  has  identified  the  crustaceans  collected  by  the 
United  States  Eclipse  Expedition  to  West  Africa,  and  has  begun  the 
study  of  the  Ala^skan  nnnelids  obtained  by  Mr.  Dall  and  by  the  Fish 
Commission.  Prof.  Walter  Faxon,  of  the  Museum  of  Comparative 
Anatomy,  Cambridge,  Massachusetts,  has  finished  his  investigation  of 
the  cray-fishes  lent  to  him,  and  has  returned  them,  together  with  a  re- 
port, which  has  been  published  in  the  Proceedings  of  the  Museum.* 

Vertebrate  Fossils. — Tbis  department  is  under  the  honorfiry  curator- 
ship  of  Prof.  O.  C.  Marsh,  of  Yale  College,  New  Haven.  Mr.  F.  A. 
Lucas,  assistant  curator  of  the  Department  of  Comparative  Anatomy, 
has  classified  and  arranged  in  drawers  a  portion  of  a  large  number  of 
types  of  the  species  described  by  Dr.  Leidy. 

The  most  important  addition  to  the  collection  is  a  skull  of  Thoraco- 
saurus  neocesaurus^  presented  by  Mr.  Nelson  C.  Page. 

Department  of  Paleozoic  Invertebrate  Fossils. — Among  the  most  im- 
portant accessions  to  the  collection  of  paleozoic  fossils  during  the  year, 
three  are  mentioned  in  the  report  of  the  curator.  The  first  is  from 
the  British  Museum,  and  includes  a  large  number  of  trilobites.  The 
second  consists  of  592  specimens  from  the  Lower  Cambrian  and  the 
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Lorraine  formation  of  Ordovician,  transferred  by  the  U.  S.  Geological 
Survey.  The  third,  also  transferred  by  the  U.  S.  Oeological  Sorvey, 
is  a  collection  of  178  specimens  from  the  Hudson  Terrane  of  the  Ordo- 
vician, and  109  specimens  from  the  Upper  Silurian. 

The  curator  has  been  specially  interested  in  the  collection  of  material 
for  the  illustration  of  the  middle  Cambrian  fauna,  and  in  studying  the 
literature  of  the  Cambrian  rocks  of  America.  The  fossils  from  the  Cin- 
cinnati formation  of  Ohio  have  been  rearranged  by  Prof.  Joseph  F. 
James,  and  attention  has  been  paid  to  the  exhibition  series  of  crusta- 
ceans from  the  Waterlime  formation  of  New  York,  and  to  the  collec- 
tion from  the  Chazy  horizon  of  New  York  and  Vermont,  which  has 
been  relabeled  and  placed  upon  exhibition.  Dr.  R.  K.  Gurley  has  been 
employed  in  labeling  and  in  making  a  special  study  u|>on  American 
graptolites.  Twenty-nine  accessions  have  been  received  during  the  year. 
These  represent  1,229  individual  specimens,  including  180  genera,  2^ 
species,  and  6  varieties.  Five  thousand  four  hundred  and  twelve  en- 
tries have  been  made  in  the  catalogue. 

Department  of  Mcsozoic  Invertebrate  Fossils, — Dr.  C.  A.  White,  of  the 
U.  S.  Geological  Survey,  continues  to  act  as  curator  of  the  collection  of 
mesozoic  fossils.  The  pressure  of  work  connected  with  his  duties  as  an 
officer  of  the  Geological  Survey  has  rendered  it  imi)ossible  for  him  to 
devote  more  than  a  small  portion  of  time  to  Museum  matters.  Con- 
siderable progress  has  been  made  in  identifying  collections  transferred 
to  the  Museum  by  the  Geological  Survey. 

The  arrangement  of  the  exhibition  series  has  been  for  the  present 
completed. 

DIVISION  OF  BOTANY. 

Department  of  Botany, — The  report  of  Dr.  George  Vasey,  houoraiy 
curator,  shows  that  several  collections  of  considerable  value  have  been 
added  to  the  National  Herbarium  during  the  year. 

Among  the  more  important  accessions  are :  A  set  of  550  species  of 
Japanese  plants  from  S.  Tegima,  Director  of  the  Educational  Museum, 
Tokio,  Japan;  335  specimens  collected  in  Mexico  by  C.  G.  Pringle; 
1,800  specimens  of  Southern  Californian  plants  from  C.  B.  Orcutt,  San 
Diego,  California;  80  species  of  Canadian  grasses  from  John  Macoun, 
Geological  and  Natural  History  Survey  of  Canada;  2,817  specimens  of 
Texan  ])lants  collected  by  G.  C.  Nealley,  of  Houston,  Texas;  900  speci* 
mens  of  East  Florida  plants  from  J.  U.  Simpson,  Manatee,  Florida; 
400  specimens,  collected  in  Lower  California  and  Western  Mexico  by 
Edward  Palmer;  327  specimens  of  Californian  and  Mexican  plants, 
from  'the  California  Academy  of  Science ;  the  first  135  species  of  a  set 
of  Bolivian  plants  collected  by  Miguel  Bang;  about  100  Pacific  Slope 
species  from  E.  L.  Greene,  Berkeley,  Csilifornia;  142  species  of  the 
Hepatica  Cubensis  Wrightianw,  from  the  Harvard  University  herbariam; 
500  specimens  from  the  United  States  Eclipse  Exi)edition  to  Africa; 
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species  of  European  mosses  from  Dr.  f.  Hageii,  Trondlijem,  Nor- 
;  800  Rpeciineus  collected  by  Frederick  V.  Coville,  of  the  Depart- 
it  of  Agriculture,  in  Virginia  and  North  Carolina, 
he  total  number  of  specimens  in  the  Nation<il  Herbarium  is  esti- 
ed  as  follows:  Mounted,  155,000;  duplicates,  18,000. 
bis  portion  of  the  National  Herbarium  is  in  great  danger  owing  to 
lack  of  fire-proofrooms  in  which  it  can  be  kept.  Dr.  Vasey  in  his 
>rt  emphasizes  the  risk  of  allowing  it  to  continue  in  inappropriate 
rters.  He  says :  "  If  it  were  destroyed  by  fire  it  could  never  be  en- 
ly  replaced,  and  a  large  number  of  type  specimens  would  be  losU 
collectiou  of  American  grasses  is  the  largest  in  existence,  and  con- 
18  the  tyi>e  specimens  of  nearly  all  the  species  of  American  grasses 
3ril>ed  during  the  last  fifteen  years.^ 

.  new  museum  building  should  soon  be  provided,  in  which  this  and 
»ral  other  collections,  at  present  without  proper  shelter,  may  be  ap- 
[)riately  installed. 

department  of  Fossil  Plants. — A  series  of  fossil  plants  consisting  of 
ut  600  specimens,  representing  as  far  iis  practicable  the  evolution- 
development  of  plant  life  has  been  placed  on  exhibition.  A  series 
abels  has  been  prepared  for  these  specimens  and  printed, 
he  duplicate  specimens  of  fossil  plants  belonging  to  the  Museum  are 
•ed  in  the  Armory  building,  for  lack  of  other  space, 
he  remaining  type  specimens  belonging  to  the  Museum  collections, 
resenting  the  earlier  geological  formations,  have  been  entirely  re- 
inged  during  the  year. 

rofessor  Ward  has  been  engaged  during  the  year  in  the  preparation 
*  monograph  of  the  flora  of  the  Laramie  group, 
he  fine  Kansas  collection  of  Dakota  group  plants,  purchased  from 
Charles  Sternberg  by  the  Geological  Survey,  was  incorporated  with 
Museum  collections  in  1889.  This  contains  400  types  of  the  plants 
he  Dakota  group,  which  were  studied  by  Professor  Lesquereux. 
[r.  Charles  S.  Prosser,  of  the  Geological  Survey,  one  of  Professor 
rd's  assistants,  has  recently  studied  the  flora  of  the  Silurian  and 
ronian  formations,  and  has  made  extensive  collections  in  various 
ts  of  New  York. 

[r.  David  White,  of  the  Survey,  has  been  engaged  in  the  identifica- 
i  of  a  series  of  cretaceous  plants  collected  by  himself  on  Martha's 
leyard,  and  has  also  commenced  the  study  of  a  collection  of  Car- 
iferous  plants  from  Missouri. 

[r.  F.  H.  Knowlton  has  studied  a  collection  of  fossil  wood  from 
canaas;  and  has  prepared  a  report,  which  will  soon  be  published  by 
Arkansas  Geological  Survey.  He  has  also  published  a  paper  upon 
fossil  wood  of  the  Potomac  formation,  in  which  several  new  species 
described ;  this  publication  also  contains  an  elaborate  review  of  the 
ratare  relating  to  the  study  of  internal  structure,  from  its  earliest 
Ltion  down  to  the  close  of  the  year  1886. 
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Diiriuf?  the  summer  of  1889  Mr.  Knowlton  made  eolU-tJtions  of  fomil 
plants  in  New  Mexico  and  Arizona,  discovering  eight  or  tor  localitieR 
from  which  fossil  plants  had  not  been  before  reported.  His  collec- 
tions inclade  a  valuable  and  exceedingly  interesting  series  of  Triassie 
plants  from  the  copper  mines  near  Abiquin.  He  also  visiteil  the  cele- 
brated fossil  forest  in  the  vicinity  of  Holbrook,  Arizona,  where  several 
hundreds  of  acres  are  covered  by  immense  trunks  of  fossil  trees.  A 
large  collection  of  fossil  wood  was  obtained  in  this  locality.  He  also 
made  a  collection  of  fossil  wood  from  the  fossil  forest  at  Calistoga^ 
California.  On  his  return  in  the  fail,  he  commenced  the  selection  of  a 
series  of  type  specimens  from  collections  made  in  previous  years  in  the 
Yellowstone  National  Park. 

Section  of  Forestry. — Dr.  B.  E.  Fernow,  chief  of  the  Division  of  For- 
estry in  the  Department  of  Agriculture,  has,  as  stated  in  the  rei)ort  for 
1889,  taken  charge  of  the  forestry  collection  in  the  Museum. 

It  had  been  expected  that  the  niiiterial  udcd  in  the  exhibit  prepared 
by  the  Department  of  Agriculture  for  the  World's  Exposition  at  Paris 
in  1889  would  be  returne<l,  and  form  a  nucleus  for  a  systematic  Musenin 
exhibit.  The  bulk  of  the  material  was,  however,  at  the  request  of  the 
director  of  the  Jardiu  des  Plantes,  in  Paris,  turned  over  to  that  estab- 
lishment  by  the  representative  of  the  Department  of  Agriculture. 

During  the  year  live  exhibits  received  through  the  Department  of 
Agriculture  have  been  installed.  To  the  i)anel  exhibiting  the  forestry 
interests  of  the  United  States,  and  referred  to  in  Dr.  Fernow's  report 
for  1889,  two  maps  from  the  Census  Bureau  have  been  added.  These 
show  the  distribution  of  forest,  prairie  and  plain,  and  of  the  difierent 
forest  types  as  described  by  Prof.  C.  S.  Sargent. 

The  collection  of  the  woods  of  the  Unite<l  States,  which  was  prepared 
by  the  Department  of  Agriculture  for  the  Cincinnati  Exposition,  has 
been  arranged  in  four  cases. 

It  is  the  wish  of  the  curator  to  make  a  complete  representation  of 
the  arborescent  llora  of  the  Unite<l  States,  and  also  a  comprehensive 
exhibit  of  the  more  important  timber  trees,  as  soon  as  opportunity 
shall  be  afforded. 

DIVISION  OF  GEOLOGY. 

Department  of  Min^raU. — The  appearance  of  the  exhibition  hall  de^ 
voted  to  the  display  of  minerals  has  been  greatly  improved  during  the 
year.  Prof.  F.  W.  Cljirke,  honorary  curator,  reports  that  the  collec- 
tion has  in  a  great  measure  been  rearranged,  and  that  a  new  installa- 
tion of  the  gem  collection  has  been  commenced.  A  special  feature  of 
the  year's  work  has  been  the  preparation  of  a  large  numl)er  of  dupli- 
cate collections  of  minerals  for  distribution  to  schools  and  colleges. 
The  distributions,  wliicih  have  already'  been  made,  are  referred  to  in 
the  statement  concerning  the  work  of  the  Department  of  Registration 
and  Storage.    Among  the  most  important  iiccessions  are  a  large  series 
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of  minerals  from  Missouri  aud  Arkansas,  collected  by  Mr.  W.  P.  Jenney, 
and  Si  collection  of  Arizona  minerals,  collected  by  Dr.  W.  F.  Hillebraud 
ciuil  transmitted  by  the  U.  S.  Geological  Survey.  Specimens  often  me- 
t^eorites  have  been  received  daring  the  year,  six  of  which  were  acquired 
by  exchange  with  the  British  Museum  and  the  Museum  of  Natural  His- 
tory in  Paris. 

Department  of  Geology. — Mr.  Merrill,  curator  of  this  department, 
states  that  a  very  large  portion  of  his  time  since  October,  1889,  has 
been  devoted  to  the  assorting  of  collections,  the  preparation  of  labels, 
and  the  identification  of  material  sent  to  the  Museum  for  examination 
and  report.    Sixty-nine  lots  of  material  have  thus  been  named  and  re- 
ported upon  during  the  year.    Mr.  Merrill  has  prepared  in  his  report 
a  careful  synopsis  of  the  plan  which  he  has  devised  for  the  rearrange- 
ment of  the  exhibition  series.    The  number  of  specimens  now  in  the 
exhibition  series  is  estimated  at  16,762.    The  entries  in  the  catalogue 
of  the  Department  of  Metallurgy  during  the  year  were  504  in  number. 
In  the  catalogue  heretofore  devoted  to  the  Department  of  Lithoiogy 
and  Physical  Geology  2,268  entries  have  been  made. 

G.— REVIEW  OP  THE  ADMINISTRATIVE  WORK. 

PROGRESS  OP   GENERAL  AND   INCIDENTAL  WORK. 

Kbgistkation  ani>  Storaor. 

Mr.  S.  O.  Brown,  registrar,  has  i)repared  the  tabulated  statement 
here  printed,  showing  the  number  of  packages  received  at  the  Smith- 
sonian Institution  during  the  year : 

Books,  Dnniber  of  volnmes 41,300 

MiHcellaneons  packages  foe  Sinithflonian  Institution 7,716 

Loads  of  specimens  and  supplies 4*2 

Packages  containing  Museum  specimcnM 827 

Packages  containing  Museum  supplies 1,  G88 

Personal  packages 506 

Total  nomber  of  packages  received 5*2,079 

The  number  of  packages  sent  out  both  from  the  Smithsonian  Institu- 
tion and  the  National  Museum  was  2,154. 

DlSTRinUTION  OF   DUPLICATES. 

The  distribution  of  duplicate  specimens  has  been  continued,  and  308 
packages  of  specimens,  as  shown  in  the  accompanying  table,  have  been 
Hentoat  during  the  year.  The  larger  part  of  these  contained  specimens 
presented  to  schools  and  colleges  for  use  in  connection  with  their  scien- 
ti6c  work. 
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Distribution  of  Spkcimens. 


Arramjed  hy  deparUiienUi  in  the  Museum. 


Department. 


Jtfateriik  oiedica 

Textile  indnHtrieM 

Oriental  antiquities 

Etluioloj;^' 

Pottery 

Preliistoric  antbropology 

Mammala 

Birds 

Birds'  eggs 

Keptiles  and  batracliiauH 

Fishes 

Mullusks  . .- 

Insects  


No.  of 

pack* 

ages sent 

out. 


Department. 


Naof 

1>ack- 

|ui;esseDt 

out 


4    ! 

2   I 

5 
20 

5 

8 
22 
20 

1 

9 

8 

5 

3 


Marine  invertebrates 

Comparative  anatomy 

Invertebrate  foesiis 

Plants I 

Minerals 

Lithfdogy  and  physical  geology 

Metallargy 

I 

Direct  exchanges 

riiotographs  and  plans  of  case«,  etc 

Returned  to  owner 

Total 


50 

9 


5 


74 

13 

7 

7 

5 

107 


308 


The  transmission  of  specimens  to  masenms  and  colleges,  at  home  and 
abroad,  has  been  actively  carried  on,  especially  in  connection  with  the 
department  of  minerals,  a  large  quantity  of  duplicate  material  having 
been  obtJiined  last  summer  by  Prof.  F.  W.  Clarke,  Curator  of  Minerals, 
especially  for  this  purpose. 

Numerous  exchanges  of  si>ecimens  have  also  been  completed.  The 
following  statement,  arranged  geographically, contains  the  names  of  the 
recipients  of  the  material  sent  out,  the  character  of  the  specimens,  and 
the  conditions  under  which  transmitted,  i.  6.,  whether  as  a  gift  or  in 
exchange. 

GeofjraphicaJ  statement  of  the  distribution  of  apecimena  during  the  year  (tiding  Juiie^O^ 

1890. 

FOREIGN  COUNTRIES. 

Africa.  Department  of  Public  Instruction,  Capo  Town:  Dried  insects  (21>r»  speci- 

nious)  in  excliange.    (D.*  6359.) 
Australia.  Australian  Museum,  Sydney,  New  South  Wales:  Two  Ijoxes  ofalcoliolic 

fishes,  and  skeleton  of  Great  Auk  in  exchange.    (D.  59G5.) 
Sclioolof  Arts,  Newcastle,  New  South  Wales:  Minerals  (sot 43).    Gift.  (D.  6290.) 
Austria.  Dr.  A.  Hrezina,  Vienna:  Rocks  (41  specimens)  in  exchange.     (D. <}067.) 
Bavaria.  University  of  Munich,   Munich:  Minerals  (136  specimens)  in  exchange. 

(D.  6-i71.) 
Beix;iijm.  Prof.  Ernest  van  den  Broeck,  Brussels:  Rocks  (I6specimeu8)  in  exchange. 

(D.  6-284.) 
British  Guiana.  The  Colonial  Museum,  Demerara:  Binls'  skins  (37  Hpecimens)  in 

exchange.     (D.  6056.) 


*  D.  refers  to  the  dtstrihution  record  kept  by  the  registrar. 
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England.  Henry  Balfonr,   Oxford:  Zufii  pottery  (8  specimens)  and  flakecl  imple- 
ments (24  specimens)  in  exchange.     (D.  6360.) 
Eflward  Bartlett,  Kent :  Birds'  skins  (48  specimens)  in  exchange.     (D.  6C43.) 
British  Museum^  London  :  Minerals  (15  specimens)  in  exchange.     (D.  6'^r).) 
Edward  Lovett,  Croydon,  Surrey:   Ethnological  specimens  (135)  in  exchange. 

(D.  C071.) 
Oxford  University  Mnseam,  Oxfonl:  Stone  implements  (7  specimens)  and  1  Ka- 

diak  lamp  in  exchange.    (D.  6178.) 
Rot.  a.  M.  Norman,  Fence  Honses,  Darham  :  Specimens  of  Echini  (14)  and  two 
boxes  of  dui>licate  marine  invertebrates  in  exchange.     (D.  6253.)     (D.  6342.) 
France.  Mineral  Laboratory,  College  of  France,  Paris:  Minerals  (33  specimens)  in 

exchange.    (D.  6257.) 
Germany.  Dr.  Angust  Miiller,  Berlin  :  Birds'  skins  (29  specimens)  in  exchange.     (D. 
6049.) 
Royal  University  of  Berlin,  Berlin:  Collection  of  batrachians  in  exchange.     (D. 

6243.) 
Royal  Ethnological  Museum,  Dresden :   Twenty  casts  of  Indian  hea<ls  in  ex- 
change.    (D.  6i20.) 
Hans  Graf  von  Bcrlepsch,  MUndeu :  Birds'  skins  (108  si>ecimenB)  in  exchange. 

(D.  6096.) 
Dr.  Adolph  Nehrkorn,  Braunschweig:  Birds'  skins  (20  specimens)  in  exchange. 
(D.  6045.) 
Hungary.  National  Museum,  Buda-Pesth:  Birds'  skins  (36  specimens)  in  exchange. 

(I).  6095.) 
ICELAND.  Icelandic  Natural  History  Society,  Reykjavik :  Two  boxes  of  duplicate 

marine  invertebrates  in  exchange.    (D.  6336.) 
India.  Government  Central  Museum,  Madras:  Birds'  skins  (55  specimens)  in  ex- 
change.   (D.  6102.) 
Italy.  Dr.  Paulo  Man tegazza,  Florence:  Archaeological  specimens  (55)  in  exchange. 
(D.  6237.) 
'Zoological  Mnsenm,  Royal  University,  Florence:   Ethnological  specimens  (24) 
in  exchange,  and  archaeological  and  ethnological  specimens  (35)  in  exchange. 
(D.  5982.)  (D.  62.36.) 
Japan.  Tokio  Educational  Museum,  Tokio:  Botanical  siiecimens  (400)  in  exchange. 

(D.6108.) 
Syria.  Syrian  Protestant  College,  Beirut:  Fonr  boxes  alcoholic  reptiles,  batrachians, 
rocks,  birds' skins,  marine  invertebrates,  and  1  box  of  minerals  (set  1.)     (D. 
6006.)     (D.6177.) 

UNITED  STAXKS. 

Alabama.  State  Agricultural  and  Mechanical  College,  Auburn:  Minerals  (set  20). 
Gift,     (D  620.) 
State  Normal  School,  Jacksonville :  Minerals  (set  26).     Gift.     (D.  6215. ) 
Colorado.    Mnsenm  of  the  Denver  Chamber  of  Commerce,  Denver:   Two  models 

of  cliff-dwellings.    Gift.     (D.6004.) 
District  of  Columbia.     George  II.  Boehmer,  Washington  :  Zufii  pottery  (14  speci- 
mens) in  exchange.     (D.  6109.) 
Catholic  University,  Brooklaud:  Minerals  (18   specimens)  and  rocks  (30  speci- 
mens).   Gift.    (D.6119.) 
Grorgia.    N.P.Pratt,  esq.,  Atlanta:     Minerals  (11  specimens)  in  exchange.      (D. 

6047.) 
iLUNOis.  Lake  High  School,  Lake :  Minerals  (set  .30).     Gift.     (D.  6219.) 

Peoria  Scientific  Association,  Peoria :  Minerals  (set  46).     Gift.     (D.  6:)18.) 
Central  Illinois  Scientific  Association,  Virginia:  Two  boxes  duplicate  marine  in- 
vertebrates.   Gift.    (D.  6289. ) 
Charles  K.  Worthen,  Warsaw :   Birds'  skins  (27  specimen*})  in  exchange.     (D. 
e093.)    (D.6135.) 
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Indiana.  De  Pauw  University,  Groencastle :  Weut  coast  iisbca  (set  7).     Gift.     (D. 
0279.) 
Hanover  College,  Hanover:  Minerals  (set  32).     Gift.     (D.  6225.) 
John  W.  Spencer,  Paxton :  Corals  (32  specimens)  in  exchange.     (D.  62r^0.) 
State  Normal  School,  Terro  Haute :  West  coast  fishes  (set  42).     Gift^     (D.  6278.) 
Iowa.  Coe  College,  Cedar  Rapids:  West  coast  fishes  (set  63).     Gift.     (D.  6280.) 
The  Clinton  High  School,  Clinton :  Minerals  (set  14).     Gift.     (D.  6198). 
High  School,  Council  BluHs:  Marine  invertebrates  (series  I v,  set  161).     Gift.  (1). 

6144.) 
Simpson  College,  Indiauola:  Minerals  (set  23).     Gift.     (D.  6212.) 
State  University  of  Iowa,  Iowa  City :    Specimen  of  Pentacriua9.      Gift.    (D. 

5967.) 
Western  Normal  School,  Shcuundoah :  Two  boxes  of  marine  invertebrates.    Giti. 
(0.02*^1.) 
Kansas.  College  of  Emporia,  Emporia:  Minerals  (set  49).     Gift.     (D.6344.) 
Stale  Normal  School,  Emporia:  Minerals  (set  29).     Gift.     (D.6218.) 
Ottawa  University,  Ottawa:  Marino  invertebrates  (series  iv,  set  158.)  Gift.  (D. 
6123.)     Minerals  (set  15).     Gift.     (D.6199.) 
Kentucky.  Berea  College,  Berca:  Minerals  (set  24).     Gift.    (D.6213.) 
Central  University, Richmond:  Minerals  (set  47).     Gift.     (D.6339.) 
Louisiana.  New  Orleans  University,  New  Orleans:  Marine  invertebrates  (series iv, 
set  162).     Gift.     (D.  6151.) 
Gilbert  Seminary,  Winsted  :  Minerals  (set  36).     Gift.     (D.  62;I0.) 
Maink.  George  L.  Brigham,  Bolton  :  Minerals  (50  specimens)  in  exchange.    (D.  62t>l.) 
Lorin  B.  Merrill,  Paris:  Minerals  (49  specimens)  in  exchange.     (D.  6263.) 
Colby  University,  Waterville:  Rocks  (13  specimens)  in  exchange,  and  minerals 
(set  39).     Gift.     (D.OiOL)    (D.6i60.) 
Maryland.  St.  John' College,  Annapolis:    Marine  invertebrates  (series  iv,  setKOV 
Gift.     (D.6361.) 
Woman's  College  of  Baltimore,  Baltimore  :  Minerals  (set  18).     Gift.     Marine  in- 
vertebrates (series  iv,set  163).     Gift.     (I).6>05.) 
Massachusetts.  MassachnsettsAgricnltnral  College,  Amherst:  Marine  invertebrates 
(series  IV,  set  168).     Gift.     (D. 6347.) 
George  II.  Barton,  Bosfon:  Geological  specimens  (41)  in  exchange.     (D.  6039.) 
Bost(m  Society  of  Natnral  History,  Boston  :  Alcoholic  lishes  of  oast  coast  (54  si»e- 

cimens)  in  exchange.     (D.  6157.) 
Barnunrs  Musenm,Tnn.'s  College,  College  Hill:  Twelve  casts  of  fishes,  6  casts  of 
cetaceans,  10  antitinities,  marine  invertebrates  (118  specimens)  in  exchange. 
(D.  Gi6:».) 
Peabody  Museum,  Cambridge:  Twelve  boxes  Indian  ]»ottery,  4  boxes  of  Indiau 

c«>stumes  in  exchange.     (D.6013.)    (D.  6074.)     (D.6158.) 
Clark  University,  Worcester :  Marine  invertebrates  (series  iv,  set  155).  Gift.  (D. 
59«>0.) 
MiciiKiAN.  Michigan  Agricultural  College,  Lansing:  Collection  of  fibers.     Gift.     (D. 

6267.) 
Minnesota.  Minnesota  Aca<lomy  of  Sciences,  Minneapolis:  Minerals  (set  57).   Gift. 

(1).6242.) 
Missouri.  Missouri  School  of  Mines,  Rolla:  Minerals  (set  54).     Gift.     (D.6354.) 
Montana.  College  of  Montana,  Deer  Lodge:  Minerals  (set  31).     Gift.     (D.6224.) 
Nkbuaska.  Doano  College,  Crete:  Minerals  (sot  51).     Gift.     (D. 6348.) 
University  of  Nebraska,  Lincoln :  Minerals  (set  50).     Gift.     (D.  6345.) 
Gates  College,  Neligh :  Mineral  <  (set  53).    Gift.     (D.  63.50.) 
Creighton  College,  Omaha  ;  Minerals  (set  52).     Gift.     (D.  6349.) 
Nebraska  Institute  for  the  Deaf  and  Dumb,  Omaha:  Minerals  (set  55).     Marine 

invertebrates  (set  16*9).     Gift.     (1).  r>:J55. ) 
Nebraska  State  Normal  School,  Peru  :  Minerals  (set  45).    Gift.     (D.  6317.) 
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'kw  Hampsiiirr.  High  School,  North  Charlestowii :  Minerals  (set  9).  Gift.  (D.  6193.) 
Hiifh  School,  Fraukliii :  Minerals  (set  8).     Gift.    (D.  G192.) 

EW  JEK8KY.  High  School,  Blooiiifield:  Minerals  (set  34).     Gift.     (D.  6228.) 

South  Jersey  Institute,  Bridgetou:  Marine  invertebrates  (set  166.)    Gift.    (D. 

6256.) 
iKW  York.  Cornell  University,  Ithaca:  Four  boxes  of  textiles,  Indian  foods,  etc.« 

in  exchange.     (D.  6017.) 
American  Museum  of  Natural  History,  New  York:  Skin,  skull,  and  bones  of  bi 

son  in  exchange.      (D.  5949.)    Birds'  skins  (10  Bi>ecimens)  in  exchange.     (D. 

6065.) 
College  of  the  City  of  New  York,  New  York :  Minerals  (set  38).     Gift.     ( D.  6249. ) 
Columbia  School  of  Mines,  New  York :  Minerals  (19  specimens)  in  exchange.    (D. 

533.T) 
Prof.  J.  J.  Stevenson,  New  York:  Rocks  and  ores  (15  specimens)  in  exchange. 

(D.  6316.) 
University  of  the  City  of  New  York,  New  York :  Ores  (125  specimens)  in  exchange. 

(D.  5939.)    Cretaceous  and  Tertiary  fossils  (48  specimens)  in  exchange.     (D. 

6029.)    Cambrian  fossils  (12  specimens)  in  exchange.    (D.  6334.) 
High  School,  Olean:  Marine  invertebrates  (series  iv,  set  164).    Gift.     (D.  6227.) 
[ORTU  Carouna.  United   States  Assay  Office,  Charlotte:  Minerals  (set  4).     Gift. 

(D.  6188.) 
C.  W.  Kessler,  Charlotte:  Minerals  (83  specimens)  in  exchange.     (D.  6287.; 
>Hio.  Cincinnati  Society  of  Naturb.1  History,  Cincinnati:  Specimen  of    Pentavritiua. 

Gift.    (D.  6165.)    Two  boxes  of  duplicate  marine  invertebrates  in  exchange. 

(D.  6325.) 
Ohio  Wesleyan  University,  Delaware:  Minerals  (set  25).     Gift.     (D.  6214.) 
Oberlin  College,  Oberlin:    Ethnological   material  (73  specimcnM)  in  exchange. 

(D.  5981.)     Specimen  of  Peutacrinus.     Gift.    (D.  6014.)    Two  boxes  of  marine 

invert^ibrates  in  exchange.  (1).  6088.)    Birds'  skins (42  specimens)  in  exchange. 

(D.  (»170.)    Minerals  (set  42).     Gift.     (D.  6283.) 
Oregon.  State  Agricultural  College,  Corvallis:  Minerals  (set  33).     Gift.     (D.  622(>.) 

Marine  invertebrates  (series  iv,  set  165).     Gift.     (D.  6226.) 
•ennsvlvania.  Muhlenberg  College,  Ailentown :  Marine  invertebrates-  (set  159). 

Minerals  (set  22),    Gift.     (D.  6133.)    (D.  6211.) 
Central  State  Normal  School,  Lock  Haven  :  Minerals  (set  16).    Gift.     (D.  6200.) 
Academy  of  Natural  Sciences,  Philadelphia :  Two  boxes  duplicate  marine  inverte- 
brates in  exchange.     (D.  6299.) 
Convent  of  the  Sacreil  Heart,  Philadelphia  :  Shells  (85  specimens).     Gift.     (D. 

(Ki:W.) 
Dr.  Heilbron  Cresson,  Phlla<lelphia:  One  l>ox  of  stone  implement's  in  exchange. 

(D.  6118.) 
Wagner  Free  Institute   of-  Science,   Philadelphia:    Siiecimen  of   PentaerinMH. 

Gift.    (D.  5954.)    Minerals  (63  specimens)  in  exchange.    (D.  6207.)    Two  boxes 

duplicate  marine  invertebrates  in  exchange.    (D.  6292.) 
George  Yaux,  jr.,  Philadelphia :  Minerals  (41  specimens)  in  exchange.    (D.  6305.) 
Pittsburgh  Female  College,  Pittsburgh :  Minerals  (set  2).     Gift.    (D.  6183.) 
tHODK  Island.  Brown  University,  Providence:  Dried  plants  (71  specimens)  in  ex- 
change.   (D.  6131.) 
oUTii  Carouna.  Charleston  Museum,  Charleston:  Birds' skins  (3  specimens).    Gift. 

(D.  6050.) 
Arthur  T.  Wayne,  Charleston:   Birds'  skins  (2  s[>ecimeus)   in  exchange.     (D. 

6086.) 
University  of  South  Carolina,  Columbia:  Marine  invertebrates  (series  iv,  set  157). 

Gift.     (D.  6112.) 
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South  Dakota.  Dakota  Agricultural  College,  I^rookiugs:  Minerals  (set  5).    Gift. 
(1).  <J180.) 
South  Dakota  Norttial  School,  MadJHon  :  Miuorals  (setB).     Gift.     (D.  6190.) 
Dakota  University,  Mit^ihcll :  Minerals  (sot  35).     Gift.    (D.  6229.)    Marine  in- 

vcrteoraios  (scrioa  iv,  set  167).     Gift.     (D.  6300.) 
Pierro  Univp.rsity,  Pierre:  Minerals  (Hct  27).     Gift.     (D.  6216.) 
Kedfield  College,  Redfield:  Minerals  (sot  7).     Gift.     (D.  6191.) 
Univt  r«ity  of  South  Dakota,  Veriuilliou  :  Minerals  (set  48).     Gift.     (D.  6340.) 
Tknnksskk.  University  of  Tennessee,  Knoxville:  Minerals  (set  11).    Gift.    (D.  GIOTO 
Sweetwater  Fo(uale  lustitnte,  Sweetwater:  Minerals  (set  12).     Gift    (D.  6196.) 
Texas.  Univernity  of  Texas,  Austin:  Minerals  (set  28).    Gift.    (D.  6217.) 

State  Agricultural  and  Mechanical  College,  College  Station:  Mineral*  (set  13). 
Gift.     (D.  6197.) 
Vkkmont.  Brattlel»f>ro  Society  of  Natural  History,  Brat tleboro :  Minerals  (set  40). 
Gift.     (D.  621)1.) 
Ira  R.  Allen,  Fair  Haven  :  Minerals  (14.')  specimens)  in  exchange.     (D.  6286.) 
ViiuJixiA.  Emory  and  Henry  College,  Emory:  Minerals  (set  17).     Gift.     (D.  6202.) 
Virginia  Normal  and  Collegiate  Institute,  Petersburgh  :  Minerals  (set  19).    Gift 
(I).  6204.) 
Wisconsin.  Lawrence  University,  Appletou  :  Marine  invertebrates  (series  iv,  set  156). 
Gift.     (D.  5986.) 
Elkhorn  High  School,  p:ik  Horn :  Minerals  (set  21).     Gift.     (D.  6-<>10.) 
University  of  Wisconsin,  Madison  :  One  box  of  Cambrian  fossils.    Gift.    (D.  5996.) 
Marine  invertebrates  (series  iv,  set  160).    Gift.     (D.  6193.)     Minerals  (set  3). 
Gift.     (D.  6184.) 
State  Normal  School,  Milwaukee  :  Minerals  (set  41).     Gift.     (D.  62t)2.) 
Public  School,  Palmyra  :  Minerals  (set  10).     Gift.     (D.  6194.) 
Wyominc  Public  School  of  Cheyenne,  Cheyenne:    Minerals  (set  44).     Gift.    (D. 
6-291.) 

Storage. 

Daring  the  year  there  were  entered  upon  the  temporary  storage- 
records  of  the  Museum  3G1  boxes. 

There  were  removed  from  storage  and  turned  over  to  the  officers  of 
the  Museum  119  boxes,  to  be  opened  and  worked  into  the  collections  of 
the  Museum. 

LIKUARY. 

Mr.  John  Murdoch,  librarian,  hiis  furnished  the  following  statement 
concerning  the  operations  of  the  library. 

The  total  number  of  publications  addi?d  to  the  library  during  the 
year  was  12,437  (1,479  volumes  of  more  than  100  pages,  2,2.50  pamph- 
lets, 8,<]72  parts  of  regular  serials,  and  36  charts).  Of  these,  785  vol- 
umes, 1,010  pamphlets,  and  G,900  parts  of  serials  were  retained  for  the 
use  of  the  Museum  from  the  accessions  of  the  Smithsonian  Institution. 
The  remainder  were  obtained,  as  usual,  by  gift,  exchange,  and  purchase. 

The  only  notable  gift  to  the  library  during  the  year  was  from  the 
Wagner  Free  Institute  of  Science,  in  Philadelphia,  consisting  of  a 
nearly  complete  set  of  Kiener's  "  Iconographie  des  Coqnilles  vivantes," 
with  magnificent  colored  plates.  The  Lea  collection,  referred  to  in  the 
last  report,  has  been  duly  entered  and  catalogued. 
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During  the  year  7,5%  books  were  borrowed  from  the  Hbrary  and 
4,2G8  retiiriie<l.  Ninety -two  persons  are  now  authorized  under  the  reg- 
ulations to  draw  books  from  the  Museum  library.  Two  hundred  and 
forty  eight  requests  were  sent  to  the  Library  of  Congress  during  the 
year.  Three  thousand  two  hundred  and  seventy  titles  have  been  added 
to  the  card  catalogue. 

Since  the  hist  report  the  sectional  libraries  of  Lithology  and  Metal- 
lurgy have  been  combined,  forming  the  section  of  Geology,  under  the 
charge  of  Mr.  G,  P.  Merrill,  and  the  sectional  library  of  Transporta- 
tion and  Engineering,  in  charge  of  Mr.  J.  E.  Watkins,  has  been  organ- 
ized. 

The  usual  ip.si>ection  of  the  sectional  libraries  was  made  between  May 
1  and  June  10,  and  the  books  were  found  to  be  in  good  condition. 

The  number  of  books  assigned  to  these  libraries  is  as  follows : 

Birds.— iM  volumes,  31  pamphletH,  aud  177  parts  of  Herialn. 

Editor^  SmithHonian  Institution. — 601  volnnies  ami  pamxihiettf,  54G  parts. 

Etknolotfy. — 143  voluiiies,  20  pamphlets,  143  parts. 

FiMkea, — 82  volumes,  8  pairiphlets,  38  x»arts. 

Geology. — 536  volumes,  308  pamphlets,  4 12  parts,  32  charts. 

Jn9ect9. — 406  volumes,  267  pamphlets,  621  parts. 

Mammals. — 187  vc  lumes,  313  pamphlets. 

Marine  Invertebrates, — 8S  volumes,  3  pamphlets,  118  charts. 

Materia  Medica. — 235  volumes,  4  pamphlets,  269  parts. 

Mesozoio  Fossils, — 35  voluuies,  10  pamphlets,  13  parts. 

Mincraloffs, — A.  177  volumes,  6  pamphlets,  281  parts ;  B.  72  volumes.  48  pamph- 
lets, 8  parts. 

MoUusca  and  Cenozoio  Fossils, — 76  volumes,  13  pamphlets,  270  i>arts. 

Oriental  Archasology. — 225  volumes,  1)4  pamphlets,  283  parts. 

Plants,  lUcent  and  Fossil.— \^H0  volumes,  204  i>amphlet8,  )*f8<>  parts. 

Prehistoric  Anthropology. — 66  volumes,  17  pamphlets,  49  parts  (iu  ad(liti<»ii  to  the 
Rau  Blemorial  Library,  which  is  not  yet  wholly  catalogued). 

Textiles  and  Foods. — ^27  volumes,  43  pamphlets,  30  parts. 

Transportation  and  engineering, — 46  volumes,  292  parts. 

The  books  referred  to  in  the  last  report  as  having  been  sent  to  the 
Government  bindery  were  all  bound  aud  returped  to  the  library  by 
August  15, 1889. 

The  assignment  of  additional  clerical  assistance  to  the  library  has 
enabled  the  libnirian  to  dispose  of  a  considerable  portion  of  the  ac- 
camnlated  arrears  of  cataloguing  and  other  similar  work,  and  it  will 
soon  be  possible  to  begin  the  much-needeil  subject-catalogue. 

Eight  new  book-cases  have  been  built  in  the  passage- way  adjoining 
the  library.  By  filling  these  with  classes  of  books  less  often  referred 
to,  relief  was  obtained  for  the  crowded  cases  in  Uie  library,  but  the  lat- 
ter are  raiudly  filling  up  again. 

The  library  grows  so  fast  that  any  temporary  measures  like  thos() 
mentioned  are  of  little  real  momenta    The  library  needs  a  room  large 
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enough  to  allow  for  tbe  expansion,  and  at  tlie  same  time  to  permit  a 
rational  classification  of  tbe  books  upon  tbe  sbolves. 

FOREIGN  EXCHANGES. 

Exebanges  of  duplicate  specimens,  in  continuation  of  tbe  custom  of 
previous  years,  bave  been  carried  on.  Tbe  domestic  exchanges  are 
indicated  .in  tbe  accession  list  (section  y),  and  the  following  statemeut 
relates  only  to  exchanges  made  with  individuals  and  scientific  estab- 
lishments outside  of  tbe  United  States. 

Arts  and  industries. --TliQ  Sapporo  Agricultural  College,  Sapporo, 
Japan,  through  Shosuke  Sato,  acting  director,  sent  in  exchange  a  col- 
lection of  Aino  articles,  consisting  of  a  dried  fish,  wooden  dipper  and 
spoon,  fish-bowl,  rice-bowl,  tray,  an  '*ikoro,^  man's  coat,  woman's  coat, 
belt,  apron,  pair  of  leggings,  bow  and  quiver  with  arrows,  loom  and 
two  l^arpoons  of  different  forms,  for  which  an  equivalent  is  to  be  sent. 

The  lusetsu  Kioku  (finance  department),  Tokio,  Japan,  through  Mr. 
T.  Tokuno,  chief,  sent  samples  of  Japanese  woodcuts,  printing  and  en- 
graving tools  and  a  few  samples  of  Japanese  printing.  This  collection 
illustrates  Japanese  methods  of  engraving.  An  exchange  was  sent  in 
return  for  these,  consisting  of  a  set  of  apparatus,  tools,  books,  cata- 
logues and  other  materials  relating  to  the  photomechanical  processes 
in  use  in  the  United  States. 

Ethnology, — Tbe  Museum  of  Natural  History,  Paris,  France,  sent 
52  samples  of  hair  of  various  races,  representing  fourteen  dififerent 
types  of  mankind. 

A  saucer-shaped  lamp  made  of  pottery  from  Cyprus  was  received 
from  Mr.  Henry  Balfour,  of  tbe  Museum,  Oxford,  England,  for  which 
a  Kadiak  stone  lamp,  and  some  rude  stone  implements  from  the  Dis- 
trict of  Columbia,  were  sent  in  exchange.  Through  Mr.  Henry  Balfour, 
in  behalf  of  tbe  Museum,  was  received  a  model  of  a  Hindoo  fire-drill, 
for  which  3  models  of  fire-drills  were  sent  in  exchange. 

From  tbe  Ethnological  Museum,  Berlin,  Germany,  were  received 
ethnological  objects  collected  from  Morocco,  Wasaguan  Indians,  Africa, 
Paola,  South  Pacific  Ocean,  New  Caledonia,  and  Adansonia,  for  which 
a  collection  of  240  stone  implements  was  sent  in  exchange. 

Numerous  exchanges  of  ethnological  specimens  bave  been  made  with 
Mr.  Edward  Lovett,  of  Croydon,  England. 

Prehistoric  anthropology, — Six  specimens  of  Carib  stone  celts  from 
the  West  Indies  were  received  from  Mr.  Henry  Balfour,  Oxford,  Eng- 
land, for  which  8  pieces  of  Zuiii  pottery  and  25  fiaUed  stones  from 
Piney  Branch,  near  Washington,  D.  C,  were  sent  in  exchange. 

Mammals, — A  collection  of  mammal  skins  was  received  from  Ijouis 
Molnar,  Molna  Szecsod,  Hungary.  For  these  skins  an  exchange  con- 
sisting of  birds'  skins  was  sent.  This  is  referred  to  under  the  heading 
of  Birds. 
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Tlio  BritiftU  Museum,  London,  En[(1and,  sent  a  skull  oi'  Lutrafelhia, 

From  the  Museum  of  Natural  History',  Genoa,  Italy,  throuffh  Marquis 
Giacoma  Doria,  director,  were  received  a  skin  and  skull  oiLo2)lu'omy8 
inhausii;  100  bats  in  alcohol,  2  shrews,  and  1  Meado(\'-mouse.  An 
equivalent  for  this  valuable  collection  will  be  prepared  at  as  early  an 
opportunity  as  possible. 

Birds. — Louis  Molnar,  Molna  Szecsod,  Epyh^os  Hollos,  Ilun^ifary, 
sent  in  exchange  86  specimens  of  birds'  skins,  representing  71  species, 
from  Hungary,  for  which  92  specimens  of  birds'  skins  were  sent  in  ex- 
change. This  was  also  sent  in  exchange  for  the  mammal  skins  men- 
tioned above. 

From  the  museum  at  Demerara,  British  Guiana,  through  Mr.  J.  J. 
Quelch,  were  received  4  skins  of  ailult  llontzms  (Opisthocomus  crifttntus)^ 
and  7  young  specimens  of  the  same  species  in  alcohol;  also  2  skeletons. 
For  these,  37  specimens  of  birds'  skins  were  sent  in  exchange. 

A.  ^ehrkorn,  Riddagshausen,  Braunschweig,  Germany,  sent  5  binls' 
skins,  representing  5  8i)ecies,  from  Palawan,  for  which  similar  material 
was  sent  in  exchange. 

Mr.  T.  Mcllwraith,  Hamilton,  Ontario,  Canada,  sent  4  specimens  rep- 
resenting 4  species  of  birds  from  British  Columbia.  Birds'  skins  were 
sent  in  exchange  for  this  collection. 

Fishes. — From  the  Australian  Museum,  through  Prof.  Edward  P.  Ram- 
say, curator,  was  received  a  collection  of  Percoid  fishes,  in  exchange 
for  a  collection  of  fishes  and  a  skull  of  the  Great  Auk.  A  collection  of 
fishes,  together  with  a  skin  of  Antilocopra  americana  and  a  skull  of 
American  bison^  will  also  be  sent  in  exchange. 

Insects. — From  Prof.  Targioni  Tozzetti,  were  received  31  specimens 
of  European  Microlepidopteray  representing  8  species.  In  exchange  for 
Ibis  collection,  29  specimens  of  European  Orthoptera,  representing  8 
species,  were  sent. 

Vicomte  R.  Du  Brysson,  France,  sent  77  8i>ecimens,  representing  26 
s{)ecie8  of  Chrysididie^  well  mounted  and  named.  An  equivalent  in 
material  desired  has  been  sent. 

Prof.  K.  Gestro,  Genoa,  Italy,  sent  14  species  of  blind  Coleoptera, 
from  the  Mediterranean  countries,  in  return  for  which  entomological 
material  has  been  transmitted. 

From  J.  H.  Brady,  Department  of  Public  Education,  Cape  Town, 
Africa,  through  Mr.  William  Harvey  Brown,  a  collection  of  Coleoptera 
from  South  Africa  wa«  received,  for  which  295  specimens,  representing 
87  species,  of  dried  insects,  were  sent  in  exchange. 

Marine  invertebrates. — Duplicate  specimens  of  8  rare  siR»ciei4  of  Echini 
were  sent  to  the  Rev.  A.  M.  Norman,  England,  as  a  partial  equivalent 
for  the  valuable  collections  which  have  been  received  from  him  at 
various  times. 

Invertebrate  fossils  (Paleozoic). — From  the  British  Museum,  London, 
fingland,  have  been  received  in  exchange  for  Lower  Cambrian  fossils, 
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57  specimens  of  Cambrian,  Lower  Silurian,  and  Upper  Silurian  fossils. 
These  sp«»ciraens  represent  25  genera  and  35  species. 

JBoterty.— Dr.  I.  Hagen,  of  Trondhjem,  Norway,  sent  in  exchange  a 
tine  collection  of  Norwegian  mosses,  representing  320  species.  A 
partial  eipiivalent  for  tliis  collection  has  been  already  transmitted,  and 
a  further  sending  wmU  be  made  before  long. 

Minerals. — From  the  Koyal  Museum,  Stockholm,  Sweden,  were  re- 
ceived specimens  of  minerals  from  Sweden,  Norway,  Finland,  and 
Gi'eenland.  This  collection  was  sent  in  exchange  for  a  collection  of 
minerals  which  had  been  previously  transmitted. 

The  Museum  of  Natural  History,  Paris,  Franc<'.,  has  sent  in  exchange 
for  minerals  received,  a  meteoric  stone  from  Aumale,  Algeria,  and  two 
meteorites. 

From  the  Australian  Museum,  Sydney,  New  South  Wales,  through 
the  U.  S.  Geological  Survey,  were  sent  in  exchange  32  specimens  of 
Australian  minerals  and  rocks. 

The  British  Museum,  London,  England,  sent  3  casts  of  meteors  and 
a  specimen  of  orpiment,  also  86  specimens  of  minerals.  Three  boxes 
of  minerals  were  sent  in  exchange  for  this  collection. 

PUBLICATIONS. 

In  the  report  for  1889  (pp.  54-05)  the  history  and  condition  of  the 
publications  of  the  National  Museum  are  fully  discussed.  The  increase 
in  the  publication  fund,  which  would  have  made  possible  a  more  generous 
distribution  of  the  volumes  of  ^^  Proceedings"  and  the  ^^  Bulletin,"  has 
not  been  allowed  by  Congress. 

To  meet  the  numerous  applications  for  the  volumes  of  these  publica- 
tions, the  following  circular  was  printed : 

CIUCULAK     ICKLATIXG     TO   THIi:    PIJULICATIONS    OP   THK    UNITED    STATES   NATIONAL 

MUSEUM. 

The  Smithsonian  Institution  will  probably  find  it  iiecessary  to  discontinue  the  repub- 
lication of  the  Proceedings  and  HuUetins  of  the  National  Museum  for  distribution  to 
libraries,  the  cost  being  found  too  heavy  a  burden  upon  its  limited  publication  iuud. 

Congress  has  been  a.iked  to  increanothe  annual  appropriation  for  the  Museum  pub- 
lications, in  order  that  every  important  library  and  institution  of  learning  may  be 
supplied  with  a  full  series  of  those  hereafter  to  bo  issued.  Should  Congressional  ac- 
tion be  favorable,a  request  will  be  made  for  the  republication  of  the  back  Yolumesfor 
the  use  of  the  same  libraries  and  institutions. 

In  the  meantime  the  publications  of  the  years  18SS  and  1881)  will  be  sent  to  a  lim- 
ited list  of  libraries,  chietiy  scientiHc,  in  the  United  States  and  abroad. 

Bulletins  No.  17  to  No.  3*2,  and  Proceedings,  Vols,  v  to  xi,  iuclusive,can  not  be  sup- 
plied at  present.  Bulletins  No.  1  to  No.  10,  and  Proceedings,  Vols.  I  to  iv,  are  included 
in  the  Smithsonian  series  of  Miscellaneous  Collections. 

The  number  of  copies  of  the  earlier  publications,  printed  under  the.  aathority  of 
the  Interior  Department,  was  very  small,  aud  a  few  copies  placed  at  the  ditposal  of 
the  National  Museum  were  used  for  distribution  to  scientilio  societiea  and  miiaeaiiia» 
Mid  to  iAdlvidaal  •peoiftUatt  »ad  in  exohaage  for  ooUvotioot. 
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The  applications  for  tbo  Museum  publicatious  are  now  so  uumerouH  an  to  render  it 
impossible  to  continue  tbo  sending  out  of  full  volumes  of  ibc  Proceedings  or  compb^te 
series  of  tbe  BuUetins  to  individuals. 

So  far  as  |>o8sible,  eacb  scientific  correspondent  of  tbe  Smitbsonian  Institution  and 
National  Museum  will  be  supplied  witb  publications  essential  for  bis  use  in  tbe  fiebl 
of  iuyestif^atiou  iu  wbicb  be  is  individaally  enf^aged. 

S.  P.  Lanolky, 

Secretati/. 
Smithsonian  Institution,  Washington,  D.  C. 

The  cnstom  of  printing  the  Proceedings  si p:nature  by  signature,  which 
was  maintained  during  the  x^nblication  of  the  first  eleven  vohimes, 
has  now  been  discontinued,  for  reasons  given  on  page  ^  of  the  last 
report.  Commencing  with  Vol.  xii,  a  limited  number  of  copies  of 
each  paper  is  printed  in  advance  of  the  bound  volume,  for  distribution 
to  specialists.  These  are  distributed  as  soon  as  received  from  the  Gov- 
ernment Printing  OflSce.  The  bound  volumes  are  now  reserved  for 
public  libraries  and  other  educational  establishments,  whose  publica- 
tions the  Museum  receives  in  exchange. 

Reports  of  the  National  Museum, — During  the  year  the  reports  of  the 
Museum  (constituting  Part  ii  of  the  Smithsonian  Report)  for  1886  and 
1887  have  been  published.  The  report  for  1888  has  been  put  in  type, 
and  the  manuscript  prepared  for  the  report  for  1889. 

The  report  for  1886  was  issued  in  October,  1889,  and  contains  xi+ 
842  pages.  The  volume  contains  the  following  special  papers  relating 
to  and  illustrative  of  collections  iii.the Museum: 

The  Meteorite  Collection  iu  tbe  National  Mosenni :  A  Catalogue  of  Meteorites  rep- 
resented November  1,  1«86.    By  F.  W.  Clarke. 

The  Gem  Collection.    By  George  F.  Knnz. 

The  Collection  of  Building  and  Ornamental  Stones:  A  Handbook  and  Catalotfae. 
By  George  P.  Merrill. 

Tbe  Collection  of  Textiles :  list  of  Fibers  and  Fabrics.     By  Romyn  ITitcbcock. 

InstrnctioDS  for  Preparing  Microscopical  Mounts  of  Vegetabh^  Textile  Fibers.  By 
Romyn  Hitchcock. 

InstrnctioDs  for  Collecting  Skins  of  Mammals,  for  Study  or  Mounting.  By  William 
T.  Homaday. 

The  report  for  1887  was  issued  in  December,  18.S9,  and  contains 
xviii-f-TTl  pages.  The  special  papers  based  upon  collections  in  the 
Maseum  and  published  in  the  report  are : 

Cradles  of  the  American  Aborigines.     By  Otis  T.  Mason. 

NoteH  on  tbe  Artificial  Deformation  of  Children  among  Savage  and  Civilized  Peo^ 
pies.    (With  a  biography.)    By  Dr.  J.  H.  Porter. 

The  Human  Beast  of  Bnrden.     By  Otis  T.  Mason. 

Ethno-Conchology  :  A  Study  of  Primitive  Money.     By  Robart  E.  C.  Stearns. 

A  Preliminary  Catalogue  of  tbe  Eskimo  Collection  in  the  U.  S.  National  Museum, 
arranged  geographically  and  by  nses.     By  Lieut.  T.  Dix  Bolles,  11.  S.  Navy. 

The  Extermination  of  the  American  Bison.  With  a  Sketch  of  its  Discovery  and  Life 
History.     By  William  T.  Homaday. 

Tbe  Preservation  of  Musenm  Specimens  from  Insects  and  tbe  effects  of  Dampness. 
By  Walter  Hoagh. 
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Proceedings  of  the  U.  S.  yntional  Museum. — The  extension  of  the  scope 
of  the  National  Museum  during  the  past  few^  years,  and  the  activity  of 
the  collectors  employed  iu  its  interest,  have  caused  a  great  increase  in 
the  amount  of  material  in  its  possession.  Many  of  the  objects  gathered 
are  of  a  novel  and  important  character,  and  serve  to  throw  a  new  light 
npon  the  study  of  nature  and  of  man.  The  importance  to  science  of 
prompt  publication  of  descriptions  of  this  material  led  to  the  estab- 
lishment of  the  present  series  of  publication,  in  1878,  entitled  "  Proceed- 
ings of  the  United  States  National  Museum.^  The  papers  in  the  Proceed- 
ings consist  chiefly  of  papers  prepared  by  the  scientific  corps  of  the 
National  Museum,  and  of  papers  by  other  investigators,  founded 
upon  the  collections  in  the  National  Museum. 

Volume  XI,  for  188S,  was  issued  in  October,  1889.  It  contains  714 
pages,  GO  plates,  and  122  text  figures.  The  volume  contains  85  paiiers 
by  43  authors,  19  of  whom  are  connected  with  the  National  Museum. 
The  papers  relate  to  the  following  subjects : 


Subject. 


No.  of 
papers. 


Birds 

Chemistry 

£lbDoloc3'  — 

Fishes  

Fossil  animals 
Fossil  plauts  . 

Geology 

Insects 


14 

2  '• 

I 

11  ! 

2o! 
1 

6 

3  ! 
4 


Sabject. 


Mammals 

Mineralogy... 

Mollasks 

Osteology 

Recent  plants 
Reptiles 

Total.... 


No.  of 
paptTS. 


85 


I 


Nineteen  signatures  (304  pages)  of  volume  xi  had  been  published 
before  the  beginning  of  the  fiscal  year  covered  by  this  report.  The 
remainder  were  published  on  the  following  dates : 

No8.  20-27,  on  July  5,  188l>. 
NoH.  28-33,  on  September  3,  1889. 
No8.  34-35,  on  September  20,  188^. 
No8.  36-41,  on  September  2r»,  1889. 
No.  42,  on  September  27,  1889. 

Commencing  with  volume  XII,  the  method  of  jmblishing  the  separate 
papers  was  changed,  for  reasons  already  explained.  The  bound  volume 
has  not  yet  been  received  from  the  Public  Printer.  A  list  of  the  titles 
of  the  separate  papers  with  the  names  of  the  authors,  is  here  given: 

No.  701.  A  Review  of  tbe  Genus  Xipbocolaptes  of  Lesson.    By  Robert  Ridgway.  Pp. 

1-20. 
No.  7G2.  A  Review  of  the  Genus  Sclenirus  of  Swainson.    By  Robert  Ridgway.    Pp. 

2i-;n. 

No.  763.  Descriptive  Notes  of  New  Genera  and  species  from  tbe  Lower  Cambrian  or 
OlenelhisZone  of  North  America,     liy  Charles  I).  Walcott.     Pp.  33-4(3. 

No.  7G4.  New  North  American  Aorididiie  found  North  of  tbe  Mexican  Boundary.  By 
Lawrence  Bruner.    Pp.  47-82. 
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.  Coutrihation  to  the  History  of  Pallas*  Cormorant.    By  Leonbard  Stejnegcr. 

Pp.  b3-94. 
.  Dcscriptiou  of  Two  New  Species  of  Snakes  from  California.     By  Leonbard 

Stejneger.     Pp.  95-5>9. 
.  Scientific  Results  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer  Al- 

hatroia.    No.  i.  Birds  collected  on  the  Galapagos  Islands  iu    1888.    By 

Robert  Ridgway.    Pp.  101-128. 
.  Scientific  Results  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 

Albatros$.    No.  ii.    Birds  collected  on  the  Island  of  Santa  Lucia,  West  In- 
dies. Abrolbos  Islands,  Brazil,  and  at  the  Straits  of  Magellan  in  1887-'d8. 

By  Robert  Ridgway.    Pp.  129-139. 
Scientific  Results  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 

Alhairoaa.     No.  iii.    Report  on  the  Batrachians  and  Reptiles  collecte<l  in 

1887-88.     By  E.  D.  Cope.    Pp.  141-147. 
.  Scientific  Results  of  Explorations  by  the  U.  S.  Fiah  Commission  Steamer 

Albatroaa.    No.  iv.    Description  of  New  Species  of  Fishes  collected  at  the 

Galapagos  Islands  and  along  the  Coast  of  the  United  States  of  Colombia, 

1887-'88.    By   David    Starr  Jordan  and   Charles  Harvey  Bollman.    Pp. 

149-183. 
Scientific  Results  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 

Albatroaa,    No.  v.    Annotated  Catalogue  of  the  Insects  collected  in  1887-2^. 

By  L.  O.  Howard.     Pp.  185-216. 
.  Scieutitic  Results  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 

Albatroaa,    No.  vi.    List  of  the  Plants  collected  in  Alaska  in  1888.    By  Dr. 

George  Vasey.    Pp.  217-218. 
.  Scientific  Results  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 

Albatroaa.    No.  vii.    Preliminary  Report  on  the  Collection  of  Mollusca  and 

Brachiopoda  obtained  in  1887-'88.     By  William  Healey  Dall.     Pp.  219-362. 
.  Notes  on  the  Occurrence  of  Gillichthys  Y-Canda  at  San  Diego,  California. 

By  Charles  H.  Gilbert.    P.  263. 
.  Description  of  a  New  Genus  and  Species  of  Inarticulate  Brachiopod  from  the 

Trenton  Limestone.     By  Charles  D.  Walcott.    Pp.  36.5-366. 
r»,  777.  I.  The  Archaeology  of  the  Potomac  Tide-water  Region.    By  Otis  T. 

Mason.     II.  The  Paheolithic  Period  in  the  District  of  Columbia.     By 

Thomas  Wilson.     Pp.  367-376. 
Notes  on  a  Third  Collection  of  Birds  made  in  Kauai,  Hawaiian  Islands,  by 

Valdemar  Knudsen.    By  Leonbard  Stejneger.    Pp.  377-386. 
.  Descriptions  of  New  Ichneumonida)  in  the  Collection  of  the  TJ.  S.  National 

Mnsenm.    By  William  H.  Ashmead.    Pp.  387-451. 
.  Description  of  the  Yellow-Finned  Trout  of  Twin   Lakes,  Colorado.    By 

David  Starr  Jordan  and  Barton  Warren  Evermann.    P.  453. 
Contribution  toward  a  Monograph  of  the  Noctuidie  of  Temperate  North 

America.    Revision  of  some   Tioniocampid  Genera.    By  John  B.  Sufith. 

Pp.  455-496. 
Catalogue  of  the  Described  Araneai)  of  Temperate  North  America.    By  Dr. 

George  Marx.    Pp,  497-594. 
Note^  on  the  Serpentinons  Rocks  of  Essex  Connty,  New  York ;  from  Aque- 
duct Shaft  26,  New  York  City;  and  from  near  Easton,  Pennsylvania.    By 

George  P.  Merrill.    Pp.  595-600. 
A  Revision  of  the  Genus  Araucarioxylon  of  Kraus,  with  Compiled  Descrip- 
tions and  Partial  Synonomy  of  the    Species.    By  F.  H.  Knowlton.  Pp. 

601-617. 
Notes  on  North  American  Crayfishes,  Family  AstacidsB.    By  Walter  Faxon. 

Pp.  619-634. 
Descriptions  of  Two  New  Species  of    Bats,  Nyctiuomns    europe  and  N. 

ortbotis.    By  Harrison  Allen.     Pp.  635-640. 
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No.  787.  Scientific  Rosnlts  of  ExploratiniiH  by  tlie  U.  S.  Fish  CommissioD  Steamer 
Albatross,  No.  viii.  DcHcriptioii  of  a  New  Cottoid  Fish  from  British  Co- 
lumbia,   By  Tarloton  H.  Bean.     Pp.  G41-4M2. 

No.  7dH.  Description  of  a  New  Lizard  from  Lower  California.  By  Leonbard  Stejne- 
ger.     Pp.  64:i-G44. 

No.  789.  Scientific  Results  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 
Albatross,  No.  ix.  Catalogue  of  Fishes  ccllected  at  Port  Castries,  St. 
Lncia,  by  the  Ste&mer  Albatross j  November,  1888.  By  David  Starr  Jordan. 
Pp.  G4r)-6.'>2. 

These  papers  were  published  on  tlie  following  dates : 

Nos.  7(51-772  on  February  5, 1890. 
No.  773  on  March  7, 1890. 
No.  774  on  March  4,  lb90. 
No.  77r)*  on  March  4, 1890. 
Nos.  776-777  on  March  7, 1890. 
No.  778  on  March  H,  1890. 
No.  779  on  April  21, 1890. 
No.  780ton  April  21. 1890. 
No.  781  on  April  19, 1890. 
Nos.  782-786  on  May  22, 1890. 
Nos.  7tf7t-788  on  July  3,  1890. 
No.  789  on  July  17,  1890. 

Bulletin  of  the  U.  8»  National  Mmeum. — The  Bulletin  of  the  National 
Museum,  the  publication  of  which  was  commenced  in  1875,  consists  of 
elaborate  papers,  frequently  monographs  of  groups  of  animals,  which 
for  special  reasons  it  is  considered  more  desirable  to  publish  8ei)arately 
than  as  papers  in  the  "Proceedings." 

Five  bulletins  have  been  published  during  the  year,  aggregating 
1,321  octavo  pages  of  text,  with  120  figures  in  the  text  and  240  plates  of 
illustrations. 

Bulletin  34 ;  The  Batrachia  of  North  America^  by  B.  D.  Cope,  was  issued 
July  6,  1880.  It  contains  525  pages  of  text,  with  120  text-figures  anil 
81  plate.s.  This  work  is  the  result  of  an  exhaustive  study  of  the  char- 
acters of  the  species  of  Batrachians  of  North  America,  with  their  vari- 
ations, and  has  been  rendered  effective  by  the  very  full  collections  ia 
the  National  Museum.  A  thorough  discussion  of  the  osteology  of  tbe 
class  is  presented,  based  on  material  contained  in  various  museums  iu 
the  United  StJVtes  and  Europe.  These  results  are  expressed  largely  in 
systematic  form,  in  the  belief,  as  the  author  says,  that  descriptive  zo(>l- 
ogy  will  never  be  complete  until  the  structure  is  exhausted  in  furnish- 
ing definitions.  Wherever  practicable,  reference  is  made  to  tbe  relations 
between  the  extinct  and  living  forms.  Many  of  the  manuscript  descrip- 
tions used  by  Professor  Cope  in  the  preparation  of  this  bulletin  were 
written  by  Professor  Baird  and  Dr.  Girard  many  years  ago,  with  sucb 
a  ]>ublication  as  the  present  one  in  view.  Some  of  the  illustrations 
were  drawn  by  Professor  Baird. 


•  Advance  Hheetn  iHsncil  Doccnihor  10,  1889. 

t  Advance i*hoet.H  isflned  JuDnary^O,  1890. 

t  Advance  sheets  of  No.  787  issued  March  4, 1890 
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Bolletiii  36 ;  Bibliographical  Catalogue  of  the  Described  Tramforma- 
ions  of  North  Am€rica7i  Lepidopteray  by  Henry  Edwards,  was  issued 
lugnst  15, 1880,  and  contaius  147  i)ages.  Tbis  is  an  important  work 
f  reference  for  entomologists.  The  author's  intention  is  to  issue  a 
'early  supplement  to  this  list,  keeping  pace  with  the  progress  of  cur- 
ent  work.  The  references  are  in  chronological  order  under  each 
ipecie^ 

Bulletin  36;  ContributionH  to  the  Natural  History  of  the  Cetaceans,  a 
Joview  of  the  Family  Delphinida*,  by  Frederick  W.  True,  was  issued 
\.ngu8t  8,  1889,  and  contains  191  pages  and  47  plates.  It  was  prepared 
ifter  careful  research  in  the  principal  museums  of  Europe  where  the 
iypes  of  Gray,  Cuvier,  Gervais,  Schlegel,  and  other  English,  French, 
ind  Dutch  naturalists  were  examined  and  measured.  Some  of  the 
j^eatest  hindrances  to  the  study  of  the  dolphins  are  the  scarcity  of  ma- 
terial, the  ignorance  of  the  limits  of  speciQc  variation,  and  the  incom- 
pleteness of  the  descriptions  of  the  species  of  Cetaceans. 

Bulletin  37 ;  A  Preliminary  Catalogue  of  the  JShell  bearing  Marine  Moh 
\us1c8  and  Brachiopods  of  the  Southeastern  Coa4tt  of  the  United  States, 
with  illustrations  of  many  of  the  species,  by  William  Healey  Dall,  A.  m  , 
was  issued  September  12,  1889,  and  contaius  221  pages,  with  04  plates. 
This  bulletin  is  intended  to  assist  students  of  the  Molluscaof  the  Uuited 
States,  by  bringing  together  for  their  use  a  large  number  of  illustra- 
tions of  species  behmging  to  the  fauna  of  the  southern  and  southeast- 
ern coasts  of  the  United  States,  and  the  adjacent  waters.  Hitherto 
there  has  been  no  catalogue  which  covered  th^  ground.  The  author  has 
attempted  to  steer  a  middle  course  between  overdivision  of  large  nat- 
nral  groups  and  the  conservatism  which  confounds  unlike  things  to- 
gether. In  including  or  omitting  groups  of  mollusks  from  this  cata- 
logue, he  has  been  guided  by  convenience,  rather  than  by  systematic 
completeness. 

Bulletin  38;  Contribution  toirard  a  Monograph  of  the  Insects  of  tJ^ 
Lepidopterous  Family  Noctuida  of  Temperate  North  America.^liey\B- 
ion  of  the  Genus  Agrotia,  by  John  B.  Smith,  contains  237  pages.  This 
was  put  in  type  during  the  year  covered  by  this  report,  although  it  was 
not  publishe<l  until  after  the  close  of  the  fiscal  year.  This  bulletin  is 
the  result  of  a  study  of  the  iirincipal  collections  in  the  United  States. 
Efibrts  have  hitherto  been  made  to  divide  this  genus,  and  their  exists 
an  abundance  of  generic  names  and  types,  but  the  true  characters  have 
apparently  not  been  recognized,  and  species  have  been  erroneously  as- 
sociated, so  that  the  result  has  been  that  sooner  or  later  the  proposed 
terms  have  gone  into  the  synonomy,  thus  increasing  the  present  con- 
fusion. The  author  has  endeavored  to  use,  as  far  as  possible,  existing 
generic  terms  in  his  division  of  the  genus. 

The  manuscript  and  drawings  of  a  bulletin  relating  to  deep  sea  fishes 
of  the  western  Atlantic  Ocean  were  transmitte<l  to  the  Public  Printer 
daring  the  year,  and  the  engraving  of  the  illustrations  was  completed^ 
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but  the  text  has  not  yet  been  printed.    This  Bulletin  is  by  Dr.  0. 
Brown  Goode  and  Dr.  T.  H.  Bean. 

In  a  subsequent  section  of  this  report  will  be  found  a  statement  of 
the  publications  of  the  Museum  during  the  year,  and  a  bibliography  of 
papers  by  officers  of  the  Museum,  and  other  investigators  whose  writ- 
ings are  based  upon  Museum  material.  The  authors  of  these  p<ipor8 
number  103,  of  whom  31  are  connected  with  the  Museum,  8  being  hon- 
orary officers.  The  papers  number  448,  and  are  distributed  under  the 
following  subjects : 


Subjects. 


Bibliography  and  bioloiry 

Birds  and  birds*  c^gs 

Cbemistry 

Ethnology 

Fishes 

Foods  and  textiles 

Geology 

Insects 

Mammals 

Marine  invertebrates 

Moliasks. 

Morphology 

Photography 

Recent  and  fossil  plants . . 
Keptiles  and  batrachiana. 
Misccilanooas 


Total. 


By  Mu- 
seum of- 
ficers. 


By  other 
investi- 
gators. 


Total 


8 
M 

19 
4» 
«7 

I 
U 
Tl 
24 

7 
8 

4 

3 
37 

9 
44 


AH 


VISITORS. 

During  the  year  the  total  number  of  visitors  to  the  Museum  building 
has  been  274,324,  and  to  the  Smitlisoniau  building  120,894.  The  great- 
est number  of  visitors  in  the  buildings  in  any  one  day  was  on  October 
9, 1889,  during  the  Knights'  Templar  Conclave,  when  10,203  were  reg- 
istered in  the  Museum  and  7,229  in  the  Smithsonian  building. 
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The  monthly  register  as  kept  by  the  doorkeepers  is  here  recorded  : 


Year  anii  luontli. 


National 
Maiieutn 
buildinu: 


'  Smithsonian 
butiUiuK. 


18H9. 

July 

Anjnist < 

September 

October 

Kovenib«r 

I>«cerob«r ■ 

1890. 

Jaaoar>  

Februarv  

Ifarcb 

April 

iUy 

June 

Total 

Approximate  daily  average  un  a  basis  of  318  days  in  the  year. 


13, 933 

5.485 

18, 573 

8.733 

23,701 

11,274 

46,648 

25,172 

10,750 

6,990 

22.052 

8,775 

18,382 

7.641 

23.813 

9.105 

23,718 

0,699 

27,161 

11.812 

21,832 

9.283 

14,781 

7.216 

274,324 

120.804 

878 

322 

Table  showing  the  number  of  risiton  to  the  Museum  and  SmithBonian  buildings  t'ince  the 

opening  of  the  former  in  1881. 


Year. 


Moseum 
building. 


I  Total  number 
SmithHonian  '    of  viHitors 


1881 

1882 

1W3 

1^4 

18i<5  (January -Junt*) 

lt>8:U'8G 

1880-87 

1«87-K8 

l8H8-'» 

18n»-90 

Total 


150,000 
167, 455 
202, 188 
195,322 
107,365 
174,225 
216, 562 
249. 66r> 
374, 843 
274.324 


building. 


to  both 
buildugs. 


2.111,949 


152, 744 

104,823 

01,130 

60.428 

88,960 

08.552 

102,  863 

140,  018 

120.894 


970,  U12 


150,000 
320.199 
307.011 
286.452 
167,793 
263. 185 
315, 114 
352,528 
524. 4C1 
395,218 


3.081,961 


The  Bareau  of  Iiiformation  seems  to  be  regarded  more  and  more  as  a 
conveDience  to  strangers,  who  are  constantly  applying  for  information 
and  advice,  not  only  in  regard  to  the  Museum,  but  as  to  other  public 
buildings  and  the  Government  departments  in  general.  This  bureau 
has  made  over  30,000  connections  by  telephone  during  the  year. 


LEOTITRES  AND  MEETINGS  OF  SOCIETIES. 

lu  accordance  with  the  custom  of  previous  years,  the  use  of  the  lec- 
ture hall  of  the  National  Museum  has  been  granted  for  lectures  and  for 
the  meetings  of  scientific  societies. 
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A  statement  of  the  meetings  lield  is  here  given : 

Tbo  AssociatioD  of  Anicricau  A|;ricu1ttiral  Culleges  and  Experimeut  Statious:  No- 
vember 12  to  15  incliiHivo.     Night  sessions  were  also  held  ou  November  l'^  and  14. 

The  American  Historical  Association  :  December  28  to  31,  inclusive. 

Tbo  American  Institute  of  Mining  Engineers:  Evening  of  February  18. 

Memorial  Meeting  of  the  Academy  of  Sciences :  March  27. 

Tbe  Geological  Society  of  America  :  April  17. 

Tbo  National  Academy  of  Sciences  :  April  15,  IG,  17,  and  18. 

The  National  Geographic  Society  :  Evening  of  May  2.  The  Masenm  lantern  wm 
Qsed  on  this  occasion. 

Permission  was  granted  verbally  to  Prof.  J.  J.  Newberry,  of  the 
School  of  Mines,  Columbia  College,  New  York,  for  tbe  meeting  of  the 
Committee  on  Arrangements  of  the  Geological  Congress,  on  April  18. 

Permission  was  granted  to  the  National  Gt'ographic  Society,  through 
its  vice  president,  Everett  Hayden,  to  use  tbe  lecture  ball  of  the  Mu- 
seum for  an  illustrated  lecture  by  Ensign  J.  B.  Bernadou,  U.  S.  Navy, 
on  tbe  evening  of  April  11. 

The  course  of  Saturday  lectures  for  1890  consisted  of  two  series,  the 
programme  of  each  being  as  follows  : 

FIRST  SERIES. 

February  1.— Prof.  John  M.  Coulter:  The  Physical  Basis  of  Life. 

February  H.— Prof.  W.  O.  Atwatkr  :  Food  and  Health. 

February  If). — Prof.  Hrnry  C.  Adams:  An  Interpretation  of  the  Social  Movement 
of  Our  TimoH. 

February  22.— Capt.  C.  E.  Dutton  :  Tbe  Future  of  tbo  Far  West. 

February  27.— Prof.  II.  Carkington  Bolton  :  Four  Weeks  in  the  Wilderness  of 
Sinai. 

SECOND  SERIES. 

March  H.— Prof,  C.  R.  Van  IIise  :  Deposits  of  Iron  Ore  in  Northwestern  Stater. 
March  13.— lion.  W.  T.  Harris  :  A  Study  of  Two  Pictures  of  Raphael  and  One  of 
Holbein. 
March  20.— Dr.TARLETON  H.  Bean-  Tbo  Salmon  of  Alaska. 
March  29.— Prof.  T.  C.  Mendkniiall  :  Chance  and  the  Louj;  Rnn. 
April  3.— Mr.  Edward  Burgess  :  Yachts  and  Yachting. 

This  course  was  delivered  under  the  direction  of  tbe  Joint  Gommittfie 
of  tbe 'scientific  societies  of  Washington. 


Table  nhowing  the  number  and  dates  of  Saturday  lectures  since  1882. 


Year. 


Date  of  first  and  latit  lecture. 


1882. 
1883. 
1884, 
1885. 
1886. 
1887. 
1888. 
1880. 
1890. 


Totol. 


March  11.  April  29... 
Janaary  13.  March  31 , 
January  5,  April  26  ., 

February  7,  May  2 

March  6,  May  8 

March  12,  May  7 

Fobrnary  18,  May  6. . 

March  9,  May  11 , 

February  1,  A  pril  3 . . , 


i 


Net  of 

lecture!. 

I 

13 
IT 
11 
M 
U 
IS 
H 
II 

15 


REPORT   OF   ASSISTANT   SECRETARY.  61 

L  course  of  four  lectures  ou  the  anthropological  exhibits  at  the  PariH 
position  of  1889,  was  giveu  by  Mr.  Thomas  Wilson.  The  subjects  of 
lectures  were: 

tusdaif,  May  13. — Prehistoric  Anthropology. 

riday^  May  16. — Aacient  IiiduBtries,  Charms  aud  Aranlets. 

'edMenday,  May  21, — History  of  Human  HabitatiouH. 

riday,  May  23.— Anthropological  CougresdOii  and  Prehistoric  Masenms. 

?he  meetings  of  the  Biological  Society  of  Washington  have  been 
(1  during  the  past  year  at  the  assembly  hall  of  the  Cosmos  Club, 
s  location  being  found  more  convenient  than  the  National  Museum, 
ihe  use  of  the  Museum  lantern  has  been  granted  on  several  occasions 
the  purpose  of  illustrating  lectures,  both  in  the  Museum  building 
1  elsewhere.  This  was  done  without  charge,  excepting  for  the  ac> 
\  cost  of  the  gas.  The  services  of  an  assistant  were  also  given  by 
Museum  free  of  charge. 

STUDENTS. 

Previous  to  the  organization  of  the  staff  of  curators  in  the  National 
seum,  it  was  customary  to  send  collections  to  all  parts  of  the  United 
tes,  and,  in  some  instances,  to  foreign  countries,  to  be  worked  up  by 
cialists.  This  system  was  then  necessary,  owing  to  the  fact  that 
re  were  few  specialists  in  Washington.  During  the  last  ten  years 
policy  of  the  Museum  in  this  respect  has  been  modified,  owing  to 
presence  in  the  Museum  of  a  trained  staff  among  whom  the  collec- 
IS  are  now  usually  assigned  for  study. 

Requests  are  occasionally  made  by  students  for  material  to  be  used 
comparison  in  connection  with  their  special  studies,  and  such  re- 
ists  are  always  granted  when  it  can  be  done  without  detriment  to  the 
seum. 

>uring  the  year  several  lots  of  birds'  skins  have  been  lent  to  Dr.  J. 
Allen,  of  the  American  Museum  of  Natural  History.  The  Museum 
ection  of  bats  has  been  placed  at  tue  disi>osal  of  Dr.  Harrison  Allen, 
^Philadelphia,  who  is  engaged  in  the  preparation  of  a  new  edition  of 
monograph  of  the  bats  of  North  America.  At  the  request  of  Mr. 
lest  £•  Thompson,  of  Toronto,  Canada,  skins  of  birds  and  skins  and 
lis  of  rodents  have  been  sent  to  him  for  study.  Dr.  C.  Hart  Merriam^ 
the  Department  of  Agriculture,  has  made  extensive  use  of  the  re- 
v'o  series  of  North  American  mammals.  Dr.  E.  A.  Mearns,  of  Fort 
dliug,  Minnesota,  has  examined  the  collection  of  i)rairie  dogs.  Dr« 
W.  Prentiss,  of  Washington,  has  had  occasion  to  make  a  study  of 
ermine  skins  in  the  collection.  Specimens  of  Doras  dentatus  and 
rias  nieuhojii  were  lent  for  study  to  Mr.  Bashford  Dean,  of  the  Col- 
B  of  the  City  of  New  York.  A  number  of  Coleoptera  were  sent  to 
>t.  T.  L.  Casey  for  study.  The  Museum  collection  of  Crustacea  from 
Bahamas  was  sent  to  Prof.  C.  S.  Dolley,  of  the  University  of  Penn- 
raoiaf  for  Btady.    Twelve  specimens  of  the  ooean-bottomi  oolleoted 
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by  the  U.  S.  Fish  Ooiumissioii  steamer  Albatross  and  the  D.  S.  S.  Dol- 
phin,  were  sent  to  Rev.  Albert  Mann,  jr.,  of  Newark,  New  Jersey,  for 
study. 

Dr.  (i.  Baur,  of  Clarke  University,  studied  the  collection  of  North 
American  Ghelonians  in  the  Museum.  Mi-.  James  E.  Benedict  has 
be^un  the  study  of  the  collection  of  Brachyura  from  the  North  Pacific 
Ocean.  Dr.  R.  W.  Shufeidt  was  granted  permission  to  study  birds' 
skeletons.  The  Department  of  Birds  has  granted  free  access  to  its 
collections  to  many  authors,  whose  works  are  referre<l  to  in  the  Bibli- 
ography (section  iv). 

Mr.  A.  B.  Farnham,  of  Benning's,  District  of  Columbia,  is  acting  as 
a  volunteer  assistant  in  the  department  of  taxidermy,  and  Mr.  I^eigb 
W.  Reed  has  been  doing  similar  work  in  the  Department  of  Geology. 

Mr.  John  B.  Daish  has  received  instruction  in  photography  and  taxi- 
dermy. 

FINANCE,   PROPERTY,   SUPPLIES,   AND   ACCOUNTS. 

The  statements  relating  to  these  branches  of  the  administrative  work 
have  been  prei)ared  by  Mr.  W.  V.  Cox,  chief  clerk. 

The  a[)propriation8  received  by  the  Museum  for  the  fiscal  year  end- 
ing June  30,  1890,  are  as  follows :  For  preservation  of  collectioiu, 
$140,000;  for  furniture  and  fixtures,  $30,000 ;  for  heating  and  lighting, 
$12,000. 

PRESERVATION   OF  COLLECTIONS. 

Appropriation  by  Congress  for  the  fiscal  year  ending  June  30, 1890, 
for  the  preservation,  exhibition,  and  increase  of  the  collections  from 
the  surveying  and  exploring  expeditions  of  the  Government,  and  from 
other  sources,  including  salaries  or  compensation  of  all  necessary  em- 
ployes, $140,000  (sundry  civil  act,  March  2, 18S0,  public  No.  154,  page  16). 

Out  of  this  appropriation  $118,378.99  has  been  expended  for  salaries 
or  compensation;  $4,952.67  for  supplies;  $2,307.60  for  stationery; 
$5,141.48 for  specimens;  $1,307.61  for  books  and  periodicals ;  $1,645.97 
for  travel ;  and  $2,416.92  for  freight  and  cartage,  making  a  total  ex- 
penditure of  $136,151.24  and  leaving  a  balance  of  $3,848.76  on  hand 
July  1  to  meet  outstanding  liabilities. 

Following  is  a  detailed  statement  of  the  salaries  or  compensation 
paid  from  the  appropriation  for  preservation  of  collections  daring  the 
present  year. 

The  scientific  staff  consists  of  the  Assistant  Secretary,  Smithsonian, 
in  charge  U.  S.  National  Museum,  at  a  monthly  salary  of  $333.33 ;  three 
curators  at  $200  each,  three  at  $175,  two  at  $150,  one  at  $125,  and  one 
at  $100;  one  acting  curator  at  $150,  two  assistant  curators  at  $133.33 
each,  one  at  $125,  and  two  at  $100;  one  agent  at  $100,  one  collector 
and  two  aids  at  $80  each,  two  aids  at  $75  each,  one  at  $65,  one  at  $My 
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two  at  $55,  and  one  at  $50,  making  a  total  paid  to  tbe  scientific  staff 
of  $31,512.93. 

The  clerical  staft*  is  as  follows  :  the  chief  clerk  at  a  monthly  salary 
of  $175,  chief  of  Gorrespondeuce  and  Reports  at  $158.33,  the  registrar 
at  $158.33,  disbursing  clerk  at  $100,  one  draftsman  ^t  $83.33,  one  as- 
sistant draftsman  at  $40,  one  clerk  at  $125,  two  at  $115,  two  at  $100, 
two  at  $90,  one  at  $83.33,  two  at  $75,  two  at  $70,  four  at  $60,  three  at 
$55,  and  fonr  at  $50;  there  are  also  one  stenographer  at  $100,  one 
typewriter  at  $50,' one  copyist  at  $55,  four  at  $50,  one  at  $45,  seven  at 
$40,  three  at  $35,  and  two  at  $30,  making  a  total  paid  to  the  clerical 
staflf  of  $34,514.29. 

The  following  preparators  were  employed  this  year :  One  colorist  at 
$110,  one  photographer  at  $158.33,  one  taxidermist  at  $125,  one  at  $115, 
one  at  $S0,  four  assistant  taxidermists  at  $60  each,  one  preparator  at 
$100,  two  at  $80,  one  at  $75,  one  at  $60,  and  one  at  $4  per  day,  making 
tbe  total  paid  to  this  branch  of  the  service  $14,367.96. 

In  the  Department  of  Buildings  and  Labor  one  superintendent  was 
employed  at  a  salary  of  $137.50;  one  assistant  superintendent  at  $90 ; 
one  watchman  at  $65,  two  at  $60,  twelve  at  $50,  and  three  at  $45  each ; 
one  skilled  laborer  at  $70,  two  at  $50  each,  and  one  at  $2  per  day ; 
three  laborers  at  $45,  four  at  $40,  and  thirteen  at  $1.50  per  day;  two 
attendants  at  $40,  and  five  cleaners  at  $30  each ;  two  messengers  at 
$45,  four  at  $25,  two  at  $20,  and  one  at  $1.25  per  day,  making  a  total 
of  $29,690.71. 

All  of  these  persons  were  employed  by  the  month  or  day,  and  several 
for  part  of  the  year  only. 

The  following  amounts  have  been  expended  from  this  appropriation  for 
temporary  help  during  the  year:  On  the  scientific  staff,  $225.81;  on 
the  clerical  staff,  $658.96 ;  for  preparators,  $354.45 :  and  for  laborers, 
$1,717=24— a  total  of  $2,956.46. 

In  addition  to  the  foregoing  amounts,  $1,336.68  has  been  expended 
for  special  contract  work,  making  a  total  of  $118,378.99  paid  out  during 
tbe  3'ear  for  salaries  and  compensation  on  account  of  preservation  of 
collections. 

FURNITURE  AND  FIXTURES. 

Appropriation  by  Congress  for  the  fiscal  year  ending  June  30,  1890, 
for  cases,  furniture,  fixtures,  and  appliances  required  for  the  exhibition 
and  safe  keeping  of  the  collections  of  the  National  Museum,  including 
salaries  or  compensation  of  all  necessary  employes,  $30,000.  (Sundry 
civil  act,  March  2, 1889.    Public,  No.  154,  p.  16). 

Out  of  this  appropriation  $15,926.21  has  been  expended  for  services. 
Following  is  a  detailed  statement  of  the  salaries  or  compensation  paid 
during  the  year : 

One  engineer  of  property  was  employed  at  a  salary  of  $  150  per  month ; 
one  clerk  at  $75,  and  one  copyist  at  $55 ;  one  foreman  of  carpenters  at 
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$91  per  moDth;  oue  eabiiiet-raaker  and  six  carpeuters  at  $3  per  day 
eacli ;  one  painter  at  $65  per  moiitb,  and  one  at  $2  per  day ;  three 
laborers  at  $50,  and  two  at  $45  per  month  ;  two  at  $2  per  day,  and  two 
at  $1.50;  making  an  expenditure  of  $14,125.14  for  salaries  and  wages. 

The  following  extra  temporary  help  has  been  employed  during  the 
year :  One  clerk  at  $50  per  month  ;  four  carpenters  at  $3  per  day ;  one 
laborer  at  $2,  and  six  at  $1.50  per  day;  one  laborer  and  two  cleaners 
at  $30  per  month  each,  making  an  ex[>enditure  of  $1,803.07  for  extra 
employes,  and  a  total  of  $15,920.21  lor  services. 

$4,423.77  has  been  expended  from  this  appropriation  for  exhibitiou 
cases,  with  designs  and  drawings  for  the  same,  as  given  in  detailed  lint 
below : 

1  iiitthogany  case  for  mooso  group,  special  form $662.75 

1  mahogany  ca»o  for  musk-ox  group,  special  form 490. UO 

1  mahogany  caxo  for  antelope  group,  special  form :n6. 00 

1  mahogany  cjwo  for  Viking  ship,  special  form 103.00 

1  ehonized  petlestal  and  glass  case  for  Bryant  vase,  special  form 'SiKi.OO 

1  walnut  case  for  humming  hinls,  special  fonn I6.tt{ 

5  double- width,  upright,  mahogany  table  cases 478.50 

5  double-width,  upright,  mahogany  table  cases 451.00 

8  pairs  mahogany  bastes 7SO.O0 

8  mahogany  top  cases 2M.00 

1  pair  mahogany  biises  for  Liverj)ool  case 170.00 

1  mahogany  top  and  set  of  carved  panels  for  Liverpool  case 54.00 

1  Ihit  top  mahogany  table  case 47.00 

7  slide  screen  cases,  altered 182.70 

Designs  and  drawings  for  cases 57.00 

Drawers,  trays,  boxes,  etc 93L  48 

Frames,  stands,  miHccllaneous  wood  work 158.84 

Odice  furniture,  chairs  for  exhibition  halls,  etc 656.19 

Lumber 1,276.88 

Apparatus,  containers  for  alcoholic  specimens,  supplies,  etc.,  have  been 
bought  as  follows: 

Apparatus 605.50 

Glass  jars,  containers  for  specimens,  etc 395.45 

Hardware  and  interior  tittings  for  cases.. .^^ 1,291.07 

Cloth,  cotton,  etc.  (linings  for  cases) 85.97 

Iton  bracket's  and  racks i 1^.00 

Tools 107.37 

Glass 1,875.38 

Paints,  oils,  brushes 681.68 

Tin,  lead,  etc 90.98 

Brick  and  plaster  work 96.00 

Rubber-tubing,  hose,  etc 40.87 

Traveling  expenses  ...i ...ii.i 31.JI6 
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IA9t  of  cases  b»iU  or  reuiodeled  during  the  year  by  carjienters  employed  oh  the  Museum 

force. 


CASES   CONSTRUCTED. 

3  bookcases,  'J  nectious  each,  fur  library. 

2  bookcases,  1  section  each,  for  library. 
8  piue  unit  storage  cases,  south  tower. 

1  special  loaliogauy  cise,  for  foramiui- 

fera. 
1  sliding  table  case. 
1  piue  sample  case  for  unit  boxo^'. 

3  canl  catalogue  cases. 

1  special  case  aroaud  stone  slab. 


CASKS  KECONSTIIUCTEI)  OR   REMODELED. 

23  special  cases  in  bird  hall/ remodeled 
and  extended. 

17  cases  rendered  insect-proof  by  lining 
them  with  metal  and  fitting  doors  with 
rubber  tubing. 

1  large  cherry  case  reconstructed,  made 
into  3  cases. 

2  .oahogauy  lloor  cases  remodeled. 

1  mahogany  one- half  unit  case  remodeled. 
1  mahogany  pier  case  reconstructed. 

18  Liverpool  cases,  remodeled  aud  com- 
pleted. 

3  sloping  cases  furnished  with  panels. 


AUhoagh  the  work  aud  purchases  ou  account  of  furniture  and  fix- 
tares  have  been  somewhat  i*estricted  this  year  by  the  lessened  appro- 
priation, the  plans  and  methods  heretofore  adopted  have  been  carried 
out  as  far  as  possible. 

Considerable  exterior  work  has  been  done.    Frequent  repairs  have  > 
been  required  in  the  roofs  of  both  buildings ;  the  north  front  of  the 
natural-history  laboratory  has  been  reconstructed ;  flagging  has  been 
laid  from  the  main  pavement  to  the  door  of  the  animal  house,  and  the 
window  ledges  of  nearly  the  entire  museum  have  been  tinned. 

In  the  interior  many  repairs  and  changes  have  been  found  necessary 
to  the  building  itself,  as  well  as  to  the  eases  and  other  furniture. 

The  hall,  northwest  pavilion,  has  been  wainscoted  in  oak,  and  a  sec< 
oud  much-needed  staircase  has  been  built ;  self-closing,  sound-deaden- 
ing doors,  which  divide  this  hall  from  the  lecture  room,  have  been  made 
aud  put  in  place ;  raised  floors  have  been  constructed  in  the  office  of 
the  engineer  of  property,  aud  in  the  stationery  room,  and  the  wooden 
flooring  throughout  the  building  has  been  frequently  patched. 

Several  standard,  special  and  sample  cases  have  been  built  and  many 
more  remodeled  and  extended.  The  floor  of  the  large  special  case  for 
the  Moose  group  has  been  reconstructed ;  many  cases  have  been  re- 
paired, fitted  with  panels,  shelving,  racks,  brackets,  etc.,  relined,  ebon- 
]£ed,  polished,  glazed,  furnished  with  doors  and  locks,  and  otherwise 
completed. 

More  than  130  mahogany,  oak,  and  pine  frames  have  been  made, 
some  of  them  of  great  size,  like  the  frame  for  the  allegorical  tile- panel 
of  ^*  Progress  ^  now  placed  over  the  north  entrance. 

Several  bases  and  pedestals,  and  nearly  5,000  blocks  for  the  display 
of  specimens  have  been  made  and  completed ;  screens  have  been  con- 
stmcted,  and  more  than  900  trays,  aud  many  shelves  and  diaphragms 
have  been  made  and  fitted ;  several  tables  have  been  built,  and  over  70 
wing-frames  have  been  repaired,  rehinged,  and  rehung, 
H.  Ex.  129,  pt  2 5 
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Several  pairs  of  mahogany  doors  have  beea  made  for  cases,  and  the 
time  ot  the  carpenters  has  been  taken  ap  to  a  considerable  extent  ia 
refitting  the  doors  of  other  cases ;  they  have  also  been  required  to  make 
a  large  number  of  boxes  for  the  storage  of  specimens^  and  for  the  ship- 
ment of  those  designed  for  exchanges.  In  fact  the  general  miscellane- 
ous work  demanded  of  them  throughout  the  year  has  been  so  extensive 
as  to  consume  much  time,  and  re<iuired  a  great  deal  of  labor. 

Considerable  metal  work  of  various  kinds  has  been  done ;  cases  have 
been  made  insect  pro.f  by  being  lined  with  metal,  and  metal  p<irtitiou8 
have  been  made  for  file-holders;  about  40  copper  and  tin  tanks  for 
alcoholic  s[>ecimens  have  been  made,  and  more  thau  that  number  com- 
pleted, besides  many  cans  for  collecting  purposes;  nearly  1,500  brass 
and  tin  label-holders  have  been  made. 

in  addition  to  the  locksmith's  work  required  on  newand  reconstructed 
cases,  the  combination  locks,  suited  to  the  symbol  of  each  department, 
have  be^n  changed  on  many  of  the  unit  tables  in  the  Museum.  This 
work  hiis  been  done  in  great  part  by  a  fireman  skilled  in  sucli  matters, 
at  periods  when  he  could  be  spared  from  his  regular  duties  in  the  engine 
and  boiler-rooms. 

UKATING,    LIGHTING,    KLKCTKIC  AND   TKLEPUONIC  SEKVICB. 

Appropriation  b}'  Coiigress  for  the  fiscal  year  ending  Juno  30,  1890, 
for  expenses  of  heating  and  lighting  and  electrical  and  telephonic  serv- 
ice for  the  National  Museum,  412,001).  (Sundry  civil  act,  March  2, 1889, 
Public  No.  151,  p.  IG.) 

Out  of  this  appropriation  $.^,114.87  hiis  been  expended  for  salaries  or 
compensation;  $2,058.20  for  fuel;  $1,113.82  for  gas;  $<K>  1.05  for  tele- 
phones; $2G4.1D  for  electrical  work  and  supplies;  $100  for  rental  of 
call-boxes  ;  $209.25  for  heating  repairs ;  $147.80  for  heating  and  light- 
ing supplies;  and  $3.25  for  travel,  making  a  total  of  cxi)enditurcs  to 
July  1,  1890,  of  $9,072.85,  and  leaving  a  balance  of  $2,327.15  to  meet 
outstanding  liabilities. 

Following  is  an  analysis  of  salaries  or  compensation  paid  from  the 
appropriation  for  heating  and  lighting  during  this  year : 

One  engineer  was  employed,  for  part  of  the  year  only,  at  a  salary  of 
$120  a  month  ;*  five  firemen  at  $50  each,  and  one  at  $40  a  month ;  one  tel- 
ephone clerk  at  $00,  and  one  at  $35  a  month ;  $137.74  has  been  ex|>ended 
for  extra  labor,  making  the  total  expenditure  for  services  in  this  depart- 
ment $5,114.87. 

During  the  winter  the  engineer  reported  some  of  the  boilers  as  being 
in  a  very  bad  condition,  the  tubes  which  have  been  in  use  many  years 
being  so  warped,  burnt,  and  corroded  as  to  be  liable  to  give  oat  at  any 
time ;  he  also  named  0  pounds  as  the  limit  of  steam  pressure  safe  nnder 
the  circumstances,  and  suggested  that  the  fires  be  kept  up  night  and 


*  The  death  of  Mr.  A.  A.  Duly,  for  tcu  ycarH  engineer,  occnrred  in  Maioh. 
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day,  OS  the  only  method  by  which  the  necessary  temperatare  could  be 
maintained.  This  suggestion  was  accordingly  carried  out.  It  will, 
however,  undoubtedly  be  necessary  to  take  some  action  in  regard  to 
heating  repairs  and  changes  in  the  near  future. 

In  several  instances  it  has  been  found  advisable  to  change  the  posi- 
tions of  the  radiators,  and  to  make  new  connections.  This  work,  and 
all  repairs  to  machinery,  gas-fitting,  plumbing,  and  the  needed  black- 
smith's work,  have  been  accomplished  by  men  employed  on  the  regular 
Museum  force. 

In  prosecuting  the  general  routine  of  Museum  work,  bids  have  been 
advertised  for  and  proposals  invited,  as  in  past  years,  but  the  list  of 
articles  to  be  purchased  has  been  shortened  considerably,  it  having  been 
found  that  the  requirements  of  the  Museum  are  so  varied  that,  except- 
ing for  articles  of  general  use,  it  is  impossible  to  anticipate  the  wants 
for  the  entire  year. 

As  a  result  of  the  growth  and  needs  of  the  Museum,  it  has  been  found 
advisable,  from  time  to  time,  to  reconstruct  many  cases  of  the  types 
purchased  in  earlier  years,  and  to  make  an  inventory  of  cases  and  fur- 
niture in  the  Museum,  biised  upon  new  standards  and  nomenclature. 
This  work,  as  mentioned  in  a  former  report,  was  begun  two  years  since, 
under  the  direction  of  Mr.  J.  E.  Watkins,  the  engineer  of  property. 

In  making  this  inventory,  every  piece  of  furniture  in  the  Museum  has 
been  inspected ;  the  old  numbers  have  been  noted,  and  small  brass 
plates  with  the  new  numbers  stamped  on  them  have  been  attached  to 
more  than  4,500  cases,  bases,  pedestals,  stands,  etc.,  and  to  the  numer- 
ous articles  of  office  furniture. 

When  an  article  is  condemned,  or,  by  being  incorporated  with  another, 
loses  its  identity,  the  original  number  is  noted  in  the  office  of  the  engi- 
neer of  property,  and  such  record  made  that  the  history  of  each  article 
can  be  traced  at  any  time  without  difficulty. 

With  a  view  to  simplifying  the  method  of  keeping  account  of  services, 
in  January  of  this  year  a  system  of  time-books  was  adopted,  in  which 
the  record  of  attendance  is  kept  by  the  head  of  each  department  for 
himself,  and  for  all  employes  under  his  direction. 

These  books  give  the  name  and  designation  of  each  person,  the  rate 
of  comi)ensation,  furnish  an  accurate  record  of  attendance  in  each  case, 
and  state  the  causd  of  any  absence,  so  far  as  necessary  to  decide 
whether  such  is  to  be  counted  against  annual  leave,  excused  on  account 
of  illness,  or  charged  against  the  individual  and  deducted  from  the 
monthly  compensation. 

These  time-books,  after  being  certified  to  by  the  head  of  each  depart- 
ment, are  examined  by  the  chief  clerk  of  the  Museum,  and  if  found  cor- 
rect are  signed  by  him  and  forwarded  to  the  disbursing  clerk,  who  uses 
them  as  a  basis  in  preparing  the  pay-rolls. 

This  method  not  only  simplifies  the  work  in  taking  careful  note  of  the 
attendance,  but  is  found  advantageous  from  the  facility  with  wliicli 
each  iodividnal  record  can  be  referred  to. 
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ROUTIKE. 

Ill  the  office  of  the  chief  clerk  1,451  orders  for  supplies  have  been  sent 
out  during  the  year,  over  1,000  letters  have  been  written,  550  circular 
letters  and  265  proposals  for  supplies  have  been  sent  out,  and  1,051 
vouchers  have  been  passed  upon  and  paid. 

This  work,  which  Ciin  be  set  down  in  numbers,  is  but  a  small  part  of 
the  labor  which  devolves  upon  this  office,  and  upon  the  prompt  and  ac- 
curate accomplishment  of  which  the  efficiency  of  the  scientific  branches 
of  Museum  work  largely  depends.  Tiie  force,  which  consists  of  two 
clerks  and  one  copyist,  are  so  hard  pressed  that  it  has  been  this  year, 
as  usual,  a  question  if  all  would  be  able  to  take  more  than  a  fraction  of 
the  annual  leave  which  is  accorded  to  employes  in  the  Museum. 

CORRESPONDENCE  AND  REPORTS. 

In  the  report  for  1889  the  work  of  this  department  was  referred  to 
at  some  length  in  order  to  indicate,  to  those  who  might  be  interested, 
the  methods  of  administration  which  had  been  adopted  in  it,  and  tbe 
scope  of  the  work  assigned  to  it.  There  has  been  no  material  change 
in  either  during  the  year. 

Mr.  K.  I.  Geare,  chief  of  the  division  of  correspondence  and  re- 
ports, has  rendered  important  aid  in  this  work.  The  clerical  force  of 
the  office  has  been  increased,  and  now  consists  of  three  stenographen, 
two  typewriters,  an  index  clerk,  and  a  messenger. 

During  the  year  about  7,000  official  papers  have  been  prepared  for 
the  signature  of  the  Secretary  and  the  Assistant  Secretary. 

The  following  geographical  statement  of  letters  written  in  reply  to 
requests  for  information  upon  various  subjects,  may  be  of  interest  as 
showing  the  amount  of  correspondence  of  this  kind  carried  on  in  differ- 
ent parts  of  the  United  States  and  in  other  countries. 


Locality. 

Alabama 

ArizoDft 

Arkannas 

California' 

Colorailo 

CoDDecticnt 

Dakota 

I>f  lawaro 

District  of  Columbia 

Florida 

Georgia 

Idaho 

Illinois 

Indian  Territorv 


j   No.  of 
'  lotterH 
written. 


27 
41 
26 


31 
50 
11 

5 

1,478 

70 

12 

6 
125 

7 


Indiana. 
Iowa.... 
Kansas  . 


64  I   Kentucky 


Locality. 


Louisiana 

Maine 

Maryland 

Massachusetts. 

Michigan 

Minnesota    ... 
Mississippi .... 

Missonri 

Montana 

Nebraska 


No.  of 

lettm 

writtfqt 


6B 
51 
34 
2S 
6} 
133 


ic 

43 
M 
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«ality. 


No.  of 
letters 
written. 


5 

10 

81) 

18 

456 

30 

110 

2 

18 

247 

23 

29 

19 

76 

79 

6 

19 

118 

10 

19 

40 

8 

4 

8 

5 
2 

4 


Locftlity. 


Canada  

Central  America 

CoAta  Ilica 

Cuba 

England 

France 

Germany 

Grt*ece 

Hangary 

Iceland 

Italy 

Japan 

Mexico 

New  Brunswick 

Nicarainia 

Newfonndiand.. 
Now  Zealand  . . . 

Nova  Scotia 

Prussia 

Russia 

Scotland 

South  America.. 

Sicily 

Turkey 

West  Indies  . . . . 

Total 


No.  of 
letters 
written. 


S5 
8 

2 

3 

23 

28 

20 


13 


4.475 


feature  of  the  work  of  tbis  department  consists  of  the 
)f  reports  upon  material  submitted  for  examination,  based 
cial  reports  of  the  curators  acknowledgments  of  specimens 
:ifta,  loans,  and  deposits  are  prepared  in  this  office* 
3  yejir  314  lots  of  specimens  (483-796  inclusive)  for  exam- 
'ei)ort  have  been  received.  Tlie  following  statement  shows 
lical  sources  of  this  material: 


Number  of  lot. 


ca 589,715. 


ca. 


umbia. 


I 


699 

407.  498,  517.  519.  681.  6}46 


518.557,643,759.787  

584,031.720,743,773 

490.  G04.  064.  780  

491.  514.  559,  588.  603.  638. 655,  706,  746, 756, 786, 793, 706 

513,593,040.65- 661'.  082,  776 

485,537,724.725.739.702,703 

525,  505,  672,  .*»80, 585, 595, 605, 609. 650, 654, 668, 070, 037, 710. 720, 738, 

741,785,791. 


TotaL 


2 
1 
6 

5 

S 
4 

18 
7 
7 

19 


70 


REPORT  OP   NATIONAL  MTISEUM,  1890. 


Sourco. 


Number  of  lot. 


United  States— Continued. 

Georgia 

Illinois 

Indiana 

Indian  Territory 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Massachusetts 

Maryland 

Minnesota 

Mississippi 

Missouri 

Montana 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

North  DakoU 

Ohio 

Oregon 

Pennsylvania 

South  Carolina 

Sooth  DakoU 

Tennessee 


637,765 

521,531,620,686,702,721,781,795 

512.633,708 

511 

668,701,705,764,774,790 

506,583,641,700,710,732,748,770 

638,541,549,660 

641,656 

670,602.642,685,777 

494.500,606,660,661,695 

540,561,612,680,745,753,779 

503.624 

704,736 

513, 526, 533. 539, 510, 562, 582, 607, 684, 690. 691, 742. 

450, 477, 554, 596, 672, 692,  711, 733, 749,  775, 789 

486.755 


632 
579 


608,713 

486, 493. 502.  520.  522. 536, 550,  590,  597. 601. 628, 666, 674, 757, 794. 

488,564,670,639,703,709,736,758,761 , 

771 


Texas.... 

Utah 

Vermont 
Virginia  . 


Washington 

West  Virginia 

Wisronsin 

Wyoming 

Europe : 

England 

Spain 

Sweden 

Asia: 

Japan 

Oceanica  (Polynoflia): 

Sandwich  Islands 

Pacific  Oc-ean : 

Easter  Island 

Locality  not  detenuine<l . . 


508,047,651,718,728 

546 , 

512,558,567,578,581,599,648,760.778 

499,553,587,610,673.075.736 

510, 516. 707.  ?22, 730, 740, 772 

489.  527,  563.  577,  613,  615,  617.  622,623,625,630,644.  652,859.665, 

607,0^,726,734,768 

483, 492, 501, 518, 524,  530, 556, 653, 658, 604, 697 

607,528.634,679 , 

605,509 

495,  523,  534,  635,  544,  571,  573,  674,  575, 592,  618, 619, 635, 677, 678, 

679, 693, 712. 714, 716, 736, 737,  751, 754, 767, 769, 788 

529,552,569,694,744,747 

487.515,547,566,626,640.683.688,750 , 

551.555,029,632,645,663 

484,008 


627. 

504 

621 


676 

600,723. 


616 

591,649. 


Total 


2 
8 
8 
1 
6 
8 
4 
2 
5 
6 
7 

9 

« 

2 
12 
11 
*» 
1 
1 
2 
15 
9 
1 
5 
1 
9 
7 
7 

20 

11 

4 

2 

27 
6 
9 
6 

2 

1 
1 
1 

1 

2 

1 
2 


III  March,  ISIH),  the  otUce  was  fnrnisbed  with  a  graphophone,  which 
has  beeu  found  exceedingly  uaei'ul. 
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PREPARATION  OF  LABELS. 


Three  thousand  nine  hundred  and  twenty  forms  of  labels  have  been 
printed  dnring  the  year,  as  shown  in  the  following  table: 


Department. 


Mftteria  medW^ 

Oeol(^(y 

Yoodn  and  textiles. 

Ethnology 

Orieotal  antiquities 
Poreelun  colloction 


1.309 

1, 328 ; 

542 
246  I 
156 
120 


No.  of  ;l 
forms.    I' 


Departtnout. 


No.  of 
forms. 


Comparativo  anatomy '  104 

(fiaplno  arts. '  79 

Mammals ,  76 

Total I  3.020 


BUILDINGS  AND  LABOR — POLICE  AND  PUBLIC   COMFORT. 


The  8t4iflf  employed  for  police  and  protection  has  remained  under  the 
charge  of  Henry  TToran,  superintendent  of  buildings.  It  consists  of 
watchmen,  painters,  carpenters,  skilled  laborers,  laborers,  cleaners,  and 
attendants. 

The  number  of  watchmen  is  usually  sixteen.  They  are  divided  into 
watches,  by  whom  tbe  Smithsonian  and  Museum  buildings,  and  the 
collections  stored  and  exhibited  therein,  are  guarded  day  and  night. 

Eight  or  nine  carpenters  are  generally  employed,  and  are  ke]>t  busy 
coiitinnally  in  constructing  cases  and  shelves,  making  frames  for  labels, 
remodeling  old  forms  of  cases,  putting  locks  on  cases,  making  repairs 
in  the  buildings,  etc. 

The  force  of  skilled  laborers  is,  as  a  rule,  nine  or  ten  in  number.  Their 
time  is  occupied  in  painting  blocks  for  the  exhibition  of  specimens, 
painting  trays,  easing  trays,  fitting  shelves,  adjustingpanes  of  glass  in 
cases  and  windows,  and  assisting  the  carpenters  and  painters  in  many 
ways. 

There  are  only  two  painters  constantly  on  the  Museum  roll.  These, 
with  the  assistance  of  some  of  the  skilled  laborers,  perform  all  the  work 
of  this  kind  required  in  the  Museum,  including  the  repainting  of  walls 
and  ceilings  of  rooms,  staining  pedestals  for  groups  of  specimens  and 
cases,  painting  book-cases,  shelving,  blocks  for  exhibition  purposes, 
etc 

Tbe  force  of  laborers  consists  of  about  twenty-four  men.  They  are 
kept  continually  busy  moving  specimens,  arranging  cases,  attending  to 
the  cleaning  of  offices,  and  washing  the  floors  in  the  exhibition  halls. 

The  number  of  cleaners  and  attendants  averages  about  eight.  They 
are  constantly  occupied  in  cleaning  glass,  dusting  cases,  of  which  there 
are  now  more  than  1,7C0,  and  sweeping.  They  are  also  expected  to 
answer,  as  far  as  practicable,  the  questions  of  visitors. 

The  telephonic  and  telegraphic  service  of  the  Museum  is  under  the 
sapervision  of  the  superintendent  of  buildings. 
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From  the  reports  of  tbe  superintendent  are  quoted  the  following 
statements,  which  will  serve  to  show  in  part  the  character  of  the  work 
accomplished  by  the  laboring  foice  during  the  year: 

1©B9. 

July. — The  Bteam  pipes  under  the  south  hall  were  covered  with  magnesia  covering;. 
A  raised  platform  was  put  in  the  office  of  the  engineer  of  property.  One  extra  radi- 
ator was  placed  in  the  8tation<"ir.v  room  and  also  in  the  property  clerk's  office.  A 
raised  lloor  wan  added  to  the  stationery  room.  The  mechanics  were  engaged  during 
the  month  in  paintiuji;  572  blocks,  easing  lOG  trays,  painting  290  trays,  niakiuj;  and 
au  iiig  3-1  shelves,  and  puttiug  in  ^i  lights  of  glass.  Besides  this  work,  a  great  deal 
of  miscellaneous  jobs,  covering  49  orders,  was  executed. 

Juffust. — Double-acting  base  doors  were  hung  at  the  entrance  to  the  northwest 
pavilion.  A  sewer  pipe  was  put  in  the  animal  house.  The  north  side  of  the  nata- 
ral-history  laboratory  building  was  liricked  up,  and  anew  roof  put  on.  The  hollow 
brick  partition  was  removed  from  the  secoud  floor  of  the  northwest  pavilion.  A 
private  stairway  was  bnilt,  leading  from  the  first  to  the  second  lioor  of  tlio  Assistant 
Secretary's  a])artments.  The  mechanics  were  kept  bus3'  fitting  13  shelves,  painting 
675  blocks,  easing  221  trays,  altering  95  locks,  and  putting  in  75  lii^hts  of  glass.  lo 
addition  to  this,  55  miscellaneous  orders  were  filled. 

September. — New  frames,  jams,  etc.,  were  made  for  the  large  doors  at  the  west  en- 
trance. Two  wire  screens  were  made  and  put  up  in  arches  on  the  west  balcony. 
New  storm  doors  were  made  and  placed  at  the  north  entrance  of  the  Smithsoniui 
building.  The  mechanics  were  employed  in  fitting  2dl  trays,  painting  and  ebonizing 
64  blocks,  repairing  and  altering  117  locks,  putting  in  173  lights  of  glass.  In  addi- 
tion to  this  work,  69  miscellaneous  orders  were  filled. 

October. — The  mechanics  were  kept  busy  altering  locks,  making  259  blocks,  paint- 
ing 72^{  blocks,  putting  in  179  lights  of  glass,  and  glazing  cases.  Numorous  matters 
of  smaller  importance  were  attended  to. 

November. — Radiators  were  pnt  in  and  steam  heat  substituted  for  the  stove  iu  the 
label  department  on  the  north  balcony.  During  this  month  the  mechanics  were  em- 
ployed iu  ebonizing  140  blocks,  altering  and  repairing  89  locks,  putting  iu  130  lights 
of  glass,  making  keys,  and  easing  trays.  Iu  addition  to  this,  33  miscellaneous  matten. 
were  completetf. 

December. — Steam  pipes  were  attached  from  th«)  basement  to  the  third  floor  of  the 
northwest  pavilion,  and  au  extra  radiator  put  in.  The  mechanics  were  employed  in 
easing  2:<3  trays,  ebonizing  374  blocks,  making  25  blocks,  tinning  102  sills  andledf^ 
putting  in  159  lights  of  glass,  making  keys,  aud  repairing  locks.  Besides  this  work, 
46  miscellaneous  requisitions  for  work  were  attended  to. 

IHOO. 

Janixarj^. —The laborers  were  employed  in  removing  cases,  and  cleaning  and  sconr- 
ing  the  lecture  hall  for  the  course  of  '*  Saturday  lectures*'  given  under  tne  auspices 
of  the  scientific  societies  of  Washington.  Gas  pipes  were  run  along  the  ceiling  in 
the  northwest  aud  southwest  ranges,  and  fixturas  attached.  The  north,  south,  east, 
and  west  halls,  aud  the  etLst-north  aud  east-south  ranges  and  northwest  court  were 
lighted  by  electricity. 

February, — A  heavy  sarcophagus  was  removed  from  the  west  hall  to  the  rotunda. 
Wjiter  and  gJis  connections  were  introduced  into  the  puint  shop.  Thecaaesiu  the 
east  and  west  halls  were  rearranged,  necessitating  the  services  of  the  greater  part  of 
the  laboring  force. 

March. — The  floor  was  painted  in  the  gentlemen's  lavatory.  Nine  double  Liver- 
pool cases  were  set  up  in  the  main  hall  of  the  Smithsonian  building  for  the  nseof  the 
JDepartnient  of  Mollnsks.  The  front  of  a  Haida  house  was  removed  from  the  Smith- 
sonian building  to  the  Mnseiim,  and  hnngou  a  pier  on  the  south  side  of  the  west  hall. 

April. — A  new  window  was  constructed  tm  the  third  floor  of  the  northwest  pavilion. 
All  locks  not  working  by  the  regular  nia.ster  key  were  removed  and  replaced  by  the 
standard  lock.  A  break  in  one  of  the  water-pipes  of  the  Smithsonian  building  was 
repaired. 

May. — The  trenches  and  basements  in  both  buihlings  were  whitewashed.  The 
windows  were  fitted,  where  necessary,  with  new  awuings.  Numerous  miscellaneoas 
jobs  were  completed  by  the  mechanics. 

June. — The  oflice  room  on  the  east  side  of  the  north  gallery  was  cleaned  and  painted. 
The  room  on  the  south  side  of  the  east  balcony  was  prepared  for  occupation.  Tbe 
water  aud  gas- pi  pes,  roofs  and  gutters  were  examined  and  repaired.  Tbe  heating 
apparatus,  electric  clocks,  watch  signal  station,  telephone  batteries,  etc.,  were 
inspected.    A  duplex  water  filter  was  placed  in  t  he  gentlemen's  public  comfort  room* 
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THE  WORK  OF  THE  MUSEUM  PREPARATORS. 

TAXIDERMISTS  AND  MODELERS. 

Taxidermy. — ^The  construction  of  additional  groups  of  important  spe- 
cies of  North  American  mammals  has  been  the  chief  work  of  the  year. 
The  largest  group  finished  was  that  of  the  Moose,  which  comprises  six 
individuals  of  both  sexes  and  of  different  ages.  This  group  is  some- 
what larger  than  that  of  the  Bison,  which  was  completed  last  year,  and 
is,  indeed,  the  largest  group  thus  far  exhibited.  It  is  in  most  respects 
quite  as  satisfactory  as  the  Bison  group,  and  perhaps  more  striking. 
The  work  was  planned  by  Mr.  Hornaday,  and  executed  by  Mr.  Joseph 
Palmer  and  Mr,  A.  H.  Forney.  Three  specimens  of  the  Musk-ox  were 
removed  from  the  wall-case  and  brought  together  to  form  a  group. 
They  were  considered  sufficiently  valuable  to  merit  a  more  prominent 
place  than  they  had  previously  occupied.  One  of  the  specimens  was 
partially  renfonnted. 

A  number  of  additional  groups  of  mammals  were  nearly  or  quite 
completed  during  the  year,  but  have  not  yet  been  placed  on  exhibiti(ni. 
The  taxidermists  mounted  in  all  32  mammals  during  the  year,  including 
the  large  forms  previously  mentioned.  In  addition,  24  mammals  were 
skinned  and  50  dry  skins  made  up.  Casts  were  made  of  certain  of 
the  8i>ecimeus  received  in  a  fresh  condition,  to  be  used  as  aids  in  mount- 
ing the  skins.  As  in  former  years,  a  large  amount  of  miscellaneous 
work,  such  as  cleaning  greasy  specimens,  overhauling  duplicate  wet 
skins,  repairing  mounted  specimens,  preparing  preservatives,  etc.,  was 
))erformed.  This  necessary  work  consumes  a  great  deal  of  time,  but 
produces  no  direct  effect  in  increasing  the  exhibition  series. 

The  modeler  performed  various  tasks  tor  the  Anthropological  Depart- 
ment of  the  Museum,  such  as  making  casts  of  stone  implements,  in- 
scriptions, bas-reliefs,  etc.  He  also  made  casts  of  a  number  of  tishes 
and  of  some  porpoise-heads,  the  molds  of  which  had  been  in  the  Museum 
for  some  time. 

At  the  close  of  the  year  the  Museum  lost  the  valuable  services  of 
Mr.  W.  T.  Hornaday,  who  resigned  his  position  as  Chief  Taxidermist. 

In  April  Mr.  William  Palmer  was  instructed  to  proceed  to  the  Pri- 
bylov  Islands,  Alaska,  to  hunt  walrus  for  the  Museum.  He  was  still 
absent  at  the  end  of  the  year  covered  by  this  report. 

OSTEOLOGIST. 

Hr.  F.  A.  Lucas,  Osteologist,  states  that,  as  in  preceding  years,  the 
care  of  material  already  in  the  collections  has  demanded  much  time  and 
attention.  Owing  to  insufficient  room,  frequent  changes  have  been 
made  necessary  in  the  arrangement  of  the  study  series. 

The  placing  of  casters  on  the  storage  bases  in  the  osteological  hall 
necessitated  moving  the  greater  portion  of  the  study  series,  as  well  as 
all  the  smaller  mounted  specimens  in  the  exhibition  series. 
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The  preparation  of  much  ueeded  cardcataloguos  of  lip^atnentary  skele- 
tous,  of  alcoholic  birds,  aud  embryos  has  been  coutiuued,  and  this  impor- 
tant work  is  now  nearly  completed,  as  is  also  the  changing  of  jars  and 
renewing  the  alcohol  in  which  the  specimens  are  contained. 

In  addition  to  the  ostcological  work  summarized  in  the  subjoined 
table  a  series  of  vertebra)  of  Ehytina  has  been  modeled  to  complete  a 
8])ecimen  for  the  Museum  of  Comparative  Zoology,  some  work  done  on 
the  synoptic  series  of  invertebrates,  and  76  specimens  of  vertebrate 
fossils  cleaned,  repaired,  and  mounted.  In  addition,  the  skeleton  of 
Irish  elk  and  cast  of  PhenaMdus  have  been  repaired  and  the  cast  of 
Dinoceras  skeleton  remounted. 

The  skill  of  Mr.  Scollick  has  been  shown  equally  in  the  preparation 
of  vertebrate  fossils  and  of  osteolo^rical  nrmterial,  and  during  a  great 
portion  of  the  year  he  has  been  the  only  assistant  in  this  department  of 
preparatory  work,  although  the  preparation  of  osteological  specimens, 
vertebrate  fossils,  and  invertebrates  now  devolves  upon  this  depart- 
ment. 

The  number  of  skulls  of  small  mammals  cleaned  is  omitted  from  the 
following  table,  although  included  in  the  report  of  work  for  lS88-'89. 

Summary  of  osteological  toorkfor  l8y9-*90. 


Kectiired  in  the  fleab : 

Entire  nkelctonH 

Incompleto  Bkeleton  . 
Cleaned : 

Kntire  skeletons 

Skulls 

Incumplete  skelotons 
Monnted : 

Knliro  skeletons 

SkulU 

JjiinbA,eto 

Total 


Mam- 
mals. 


12 


10 
22 
17 

3 
4 

33 


101 


Birds. 

Rep- 
tiles. 

1 

Am- 
phibU. 

Fishes. 

Total 

50 
1 

1 

M 

1 

31 

4 
3 

1 
2 
2 

1 

2 

-      9 

44 

SO 
21 

15 

6 

4 

1 

1 

2 

17 

105 

8 

8 

5 

227 

Collection  of  domestic  animah. — The  work  of  mounting  typical  speci- 
mens of  domestic  animals  was  begun  in  September,  1889,  At  the  close 
of  the  year  covered  by  this  rei)ort  54  specimens  had  been  secured. 

Mr.  Nelson  li.  Wood  was  directed  to  attend  the  American  poultry 
show  of  January,  1890,  held  in  New  York  City,  for  the  puri)ose  of  obtaining 
specimens  for  the  Museum.  As  a  result  of  this  visit  many  tine  8|)eci- 
mens  have  since  been  contributed  from  various  sources,  including  some 
winners  of  first  prizes. 
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The  followiiiji:  is  a  list  of  the  different  varieties  which  have  been 
monnted  for  exhibition  in  the  National  Museum : 


DOMESTIC  FOWLS. 

Light  BrahDia  cock  and  hen. 

Partridge  Cochin  ben.* 

Langahan  chick. 

ttarred  Ply  month  Rock  hen.* 

Silver  Wyandotte  hen.* 

Jersey  Blue  chick. 

Indian  Game  hen.* 

Indian  Game  hen. 

Eareka  Game  cock. 

Humatra  Game  cock. 

Samatra  Game  chick. 

Pit  Game  cock. 

Muffed,  Pit  Game,  two  chicks. 

White-cre»ted,  Black  Polish  hen. 

White-created,  White  Polish  hon. 

Single-oomh,  White  Leghorn. 

Bine  Andalnsian. 

Silver-Bpangled  Hamhurgh  hen  and  chick. 

Silver  Sebright  Bantam,  three  specimens. 

Black -breasted,  Red  Gime  Bantam,  cock 

and  hen. 
Rose-comb,  Black  African  Bantam,  hen 

and  two  chicks. 


PIGEONS. 

Blue  Carrier. 

Dun  Carrier. 

Short  faceil.  Bald-head,  Black  Tumbler. 

Red-checkered  Homer. 

Blue-checkered  Homer. 

Blue-rock  Homer. 

English  Fan  tail. 

Scotch  Fan  tail. 

Black  Trumpeter. 

Full-head,  Black-barred,  Blue-winged 
Swallow. 

Plain -head.  White-barred,  Red-winged 
Swallow. 

White-barred,  Blue-winged  Fairy. 

Full-head,  Blue- winged  Swallow. 

Plain-head,  White-barred,  Blue-winged 
Swallow. 

Black  Magpie. 

Archangel  (three  ^,  $). 

Spangled  Ice  Pigeon,  two  specimens. 

Isabel,  Pigmy  Pouter. 

Common  Dove-house  Pigeon,  five  speci- 
mens. 


OOLORIST. 

Mr.  A.  Zeno  Shindler  has,  during  the  year,  devoted  the  principal 
portion  of  his  time  in  preparing  for  tlie  Department  of  Ethnology  a  col- 
lection of  paintings  illnstratiug  the  races  of  men.  Among  them  are  the 
following:  Apache  Indians, Eskimo,  Chinese,  Japanese,  Aino,  Thibetan, 
Hindoo,  Akka,  Zuln,  Fiji  Islsinder,  I>yak  of  Borneo,  Native  of  Mada- 
agascar.  A  number  of  Indian  photographs,  and  a  life-size  model  and 
painting  of  natives  of  Samoa  have  been  made. 

PHOTOGRAPHER. 

Daring  the  year  Mr.  T.  W.  Smillie  has  made  357  negatives.  Of  these 
98  were  for  the  Department  of  Ethnology,  28  for  the  Dopartmeiit  of 
Mammals,  9  for  the  Department  of  Comparative  Anatomy,  41  for  the 
Department  of  Oeology,  5  for  the  Section  of  Graphic  Arts,  176  miscel- 
laneous prints,  and  110  transparencies. 

The  number  of  prints  made  during  the  year  is  3,072,  distributed  as 
follows : 

For  the  Department  of  Ethnology 196 

For  the  Department  of  Mammals 22 

Fur  the  Department  of  Comparative  Anatomy 15 

For  the  Department  of  Geology 42 


*  Thia  bird  received  the  first  prise  at  the  New  York  Poultry  Ei^hi hitlon,  J  anuary ,  V^fi)^ . 
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For  the  Section  of  Graphic  Arts 5 

For  the  Sectiou  of  Transportation  and  Engineering 32 

For  the  Smithsonian  Institution 3,000 

Miscellaneous  prints 660 

Enlargements  of  photographs 8 

Cyanotypes  (hlue  prints  of  plans  and  drawings) 153 

In  pur^aaiice  of  the  agreement  with  tiie  U.  S.  Fish  Commission,  Mr. 
Smillie  has  continaed  tlie  photographic  work  of  the  Ck)mmission.  This 
lias  consisted  during  the  year  of  the  following  items: 

NegativoH fi 

Silver  alhiinicn  prints 586 

Cy:inotyi>e8 243 

Photographs  mounted 70 

The  usual  routine  work  has  continued,  including  the  numbering  and 
filing  of  negatives,  making  up  photographic  outfits  of  expeditions,  etc 

By  order  of  the  Assistant  Secretary  tests  of  inks  have  been  made  for 
the  U.  S.  Geological  Survey. 

DRAFTSMEN. 

Mr.  W.  H.  Chandlee  and  Mr.  W.  H.  Burger  Lave  continaed  the  prepa- 
ration of  illustrations  for  the  Museum  reports.  Among  them  the  more 
im|>ortant  are  illustrations  for  papers  by  Prof.  O.  T,  Mason,  on  "Ar- 
rows,'' "Skin  dressing,"  "Woman's  Knives,"  "  Hafting,"  "Toys  ciiul 
Games."  A  large  number  of  drawings  were  made  to  accompany  tbe 
paper  by  Mr.  Romyn  Hitchcock  on  "The  Ainos  of  Yezo,"  and  addi 
tional  drawings  have  been  ma<le  for  Paymaster  Thomson's  paper  on 
Easter  Island.  In  addition  a  large  amount  of  miscellaneous  work  hats 
been  accomplished,  including  the  tracing  and  coloring  of  maps,  charts, 
and  diagrams,  sketches  of  and  for  the  arrangement  of  exhibits,  topo- 
graphical drawings,  redra wings,  engraving  and  lettering  of  labels,  and 
numerous  small  paintings  in  water-color,  oil,  pastel,  etc. 

H, -ACCESSIONS. 

The  total  number  of  accessions  to  the  Museum  during  the  year  is 
1,102  (22179-23340,  inclusive).  This  gives  a  decrease  of  185  accessions 
as  compared  with  those  of  1880.  It  may  be  expected  that  each  year 
will  show  a  smaller  number  than  the  last  until  an  additional  building 
is  ))rovided  by  Congress.  All  special  effort  to  obtain  contributions  has 
ceased,  since  tliere  is  no  room  where  the  specimens  can  be  either  exhib- 
ited or  stored. 

A  tabulated  statement  showing  the  number  of  accessions  to  the 
Museum  each  year,  beginning  with  1881  (the  first  year  of  occupancy  of 
the  Museum  building)  is  here  given. 
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Year. 

AcceiMion 

numbers 

(iDclasive). 

Number  of 

accemiona 

dnrins  the 

year. 

9890-11000 
11001-12500 
12501-13900 
13901-15550 
15561-16208 
16209-17704 
1770S.19360 
19351-20831 
20832-22178 
22179-23340 

1.111 
1,500 
1,400 
1,650 
668 

•V  to  June) 

1,496 
1,646 
1,481 

1.347 

1.162 

^rapbical  Htatement,  showing  the  source  of  the  more  iLDi>ortaut 
)B,  is  here  presented : 


lAPHlCAL  REVIEW  OF  THE  MORE  IMPORTANT  ACCESSIONS. 

5  the  year,  material  has  been  received  from  almost  every  region 
orldy  a  large  proportion,  however,  comingfrom  various  parts  of 
ed  States. 

statement  refers  to  the  more  important  accessions.  They  are 
I,  as  far  as  possible,  to  indicate  the  localities  from  whence  they 
ved,  ralher  than  the  residence  of  the  sender. 

/  Islands. — From  Dr.  E.  Eey,  of  Leipsic,  Germany,  were  pur- 
.  number  of  birds'  skins. 

roicn. — Specimens  of  materia  medica  were  received  from  the 
urarden,  Mr.P.MacOwan,  Director,  through  Mr.  William  Harvey 

District, — A  collection  of  insects,  crystals,  minerals,  and  metAls, 
IS  of  Musa  and  Pancratium  (plants),  palm-fiber  from  which 
|)8,  mats,  and  many  other  things  are  made;  gum  copal,  African 
K)coou  of  Congo  silkworm,  hippopotamus  tusks,  piece  of  skin 
Congo  sealj  and  elephant  hair,  have  been  presented  by  Mr.  J. 
),  of  Herring,  Ohio. 

— A  pottery  lamp,  from  Alexandria,  was  sent  by  Mr.  M.  F.  Sav- 
Tew  York  City. 

I. — Lieut.  Frederic  Singer,  XJ.  S.  Navy,  x)resented  a  termite 
3m  Sinou  County. 

x>.  New  Caledonia^  and  neighboring  islands, — From  the  Ethno- 
iuseum,  Berlin,  Germany,  were  received  ethnological  objects 
se  and  other  regions,  and  also  specimens  illustrating  the  ethnol- 
le  Wasaguan  negroes. 

ar, — Dr.  W.  L.  Abbott,  of  Philadelphia,  Pennsylvania,  who  is 
extensive  journeyings  in  Africa  and  in  other  regions,  has  gen- 
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erously  presented  to  the  Museum  some  very  interesting  and  valuable 
collections,  among  which  are  skins  and  skulls  of  large  and  small  animals, 
including  rhinoceros  and  bufl'alo  heads,  wart-hogs  and^ntelopes,  from 
the  vicinity  of  Mount  Kilima-Njaro ;  ethnological  objects,  including 
swords,  daggers,  knives,  shields,  arrows,  clubs,  wooden  dishes,  bowls, 
spoons,  clothing,  war-cap,  basket-work,  beade<l  belts,  neck-rings,  arm- 
lets and  anklets,  ear-ornaments,  snuff- horns,  medicine-girdle,  a  collec- 
tion of  insects,  birds'  skins,  fishes,  sbells,  head  of  snake,  alcoholic  rep- 
tiles, and  skin  of  crocodile. 

Specimens  ot  South  African  tortoises,  and  alcoholic  specimens  of  tor- 
toises and  chameleons,  were  placed  in  the  hands  of  Mr.  William  Harvey 
Brown,  for  the  National  Museum,  by  Kev.  George  H.  R.  Fisk. 

A  collection  of  Ooleoptera  from  South  Africa  was  received  from  Mr. 
Johu  n.  Brady,  of  Cape  Town,  through  Mr.  William  Harvey  Brown. 

From  Mr.  P.  L.  Jouy,  U.  S.  National  Museum,  was  received  a  speci- 
men of  garnet  gravel,  from  the  Kimberly  diamond  mines. 

From  the  Oberliu  College,  Oberliii,  Ohio,  was  received  in  exchange 
a  collection  of  ethnological  objects  from  South  Africa. 

A  collection  of  marine  and  land  shells  from  the  Gaboon  Biver  was 
receiveil  from  Mr.  J.  M.  Griggs,  of  Brooklyn,  New  York. 

A  large  and  varied  collection,  gathered  from  various  parts  of  Africa 
and  the  islands  of  the  Pacific  Ocean,  was  received  from  Mr.  William 
Harvey  Brown.  This  collection  consists  of  minerals,  alcoholic  and  dry 
shells,  alcoholic  and  dry  birds,  alcoholic. birds  for  skeletons,  alcoholic 
Crustacea,  echinoderms,  worms,  snakes,  lizards,  fishes,  mammal  skins, 
and  alcoholic  mammals,  alcoholic  sea-weed,  alcoholic  and  dry  insects, 
plants,  ethnological  objects,  fish- trap  and  spear,  rocks,  birds'  eggs, 
etc.  In  making  this  collection  Mr.  Brown  was  materially  assisted  by 
the  officers  and  seamen  of  the  U.  S.  S.  Pemacola.  A  carefully  prepared 
report  upon  the  collection  will  be  published  in  the  Proceedings  of  the 
National  Museum,  and  a  preliminary  list  will  be  found  further  on  under 
the  head  of  Explorations.  The  papers  forming  this  report  are  the 
results  of  the  work  of  the  curators  among  whom  the  different  speci- 
mens were  distributed. 

AlVIKRICA. 
NORTH  AMERICA. 

ItKITISH   AMKKICA. 

British  Columbia. — A  large  and  valuable  collection  of  ethnological 
and  natural-history  objects,  from  the  vicinity  of  Stewart^s  Lake  and 
Fort  St.  James,  was  presented  by  Mr.  K.  MacFarlane,  who  for  many 
years  has  been  one  of  the  most  valued  contributors  to  the  Musenm. 

Four  skins  of  Mountain-goat  were  presented  by  Mr.  George  Bird 
Grinnell,  of  New  York  City.  These  were  collected  by  the  donor  in 
British  Columbia. 
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Vancouver  Island. — Mr.  T.  D.  A.  Cockerell,  of  West  Cliflf,  Custer 
Gountyy  Oolorado,  transinilted,  through  Mr.  W.  G.  Binue}^,  of  Burling- 
tOD,  New  Jersey,  a  specimea  (type)  of  Frophysaon  pacificum  Oockei^ell, 
from  Victoria. 

New  Brunswick. — Mr.  S.  F.  Cheney,  of  Grand  Manan,  sent  a  collec- 
tioii  of  Dudibranchs,  worms,  crustaceans,  and  sponges. 

Labrador. — From  Miss  Anna  L.  Ward,  of  Connecticut,  were  received 
a  model  of  seal-skin  Iglooy  of  the  Eskimo;  seal -skin  coat;  sealskin  to- 
bacco poach ;  a  pair  of  seal-skin  kumings  (infant's  shoes) ;  bag  of  feath- 
ers, and  two  mounted  seals. 

Manitoba. — Mr.  H.  A.  Perley,  of  Carberry,  sent  for  examination  and 
reiK>rt  a  coin  found  near  that  place. 

Ottawa. — From  the  Geological  Survey  of  Canada  (through  Dr.  A.  B. 
C.  Selwyn,  director)  were  received  paleozoic  invertebrate  fossils,  among 
which  was  a  fine  specimen  of  Clonograptus  flexilis  Hall. 

Prof.  James  Fletcher,  of  Ottawa,  presented  specimens  of  rare  Coleop- 
tera  and  Lepidoptera,  characteristic  of  the  Arctic  regions. 

Quebec. — Mr.  William  H.  Dall,  of  the  U.  S.  National  Museum,  con- 
tributed six  very  fine  specimens  of  Dictyonema  sociale  Salter,  from  the 
Upper  Cambrian,  of  Matanne. 

The  Beverend  Abbe  J.  C.  K.  Lafiamme,  of  Laval  University,  Quebec, 
contributed  to  the  Department  of  Paleozoic  Invertebrate  Fossils  a  slab 
containing  Triarthrus  becki  Green,  Leptobolus  insignis  Hall,  and  Clima- 
eograptus  sp.,  from  the  Utica  Slate,  of  Beaufort. 

Selkirk. — Dr.  U.  E.  C.  Stearns,  of  the  U.  S.  National  Museum,  col- 
lecteil  and  presented  a  si>ecimen  of  limestone  from  near  Selkirk,  on 
the  line  of  the  Canadian  Pacific  Bailroad. 

CENTRAL  AMERICA. 

Nicaragua. — The  Government  of  Nicaragua,  at  the  instance  of  Mr. 
John  Crawford,  transmitted  through  Hon.  Jose  F.  Medina  a  collection 
of  engraved  cocoa  and  chocolate  cups,  birds,  reptiles,  lava  figures,  and 
a  hammock.  These  objects  formed  a  part  of  the  Nicaraguau  exhibit  at 
the  Paris  Exposition  of  1889. 

MEXICO. 

Chihuahua. — ^Twenty-five  specimens  of  land-shells  were  presented  by 
Mr.  T.  W.  Stivnton,  of  Washington,  District  of  Columbia. 

Otmnajuato. — From  Dr.  Alfred  Dug^s  was  reccive<l  a  large  collection 
of  alcoholic  fishes  and  alcoholic  insects,  dry  insects,  shells,  marine  in- 
vertebrates, dried  plants,  birds'  skins,  fragments  of  Indian  skull,  mam- 
mals, and  reptiles. 

Ouoftnas  and  neighboring  islands, — From  the  U.  S.  Fish  Commission 
were  received  specimens  of  insects,  botanical  8i>ecimens  from  Socorro 
and  Clarion  Islands,  and  specimens  of  reptiles  from  Kenlo.  A  collection 
of  Echini  was  made  in  the  North  Pacific  Ocean. 
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Lower  California. — The  Fish  CoininisHioii  tsent  specimens  of  iusects 
from  Lii  Paz,  collected  by  the  steamer  Albatross;  i\  reptiU,  sample  of 
guano,  and  a  booby's  nest  from  Angel  de  la  Guardis  Island  and  George's 
Ishmd. 

From  Mr.  Henry  Hemphill,  of  San  Diego,  California,  were  received 
100  species  of  marine  shells  and  a  series  of  Ohitans.  Mr.  Hemphill  also 
sent  fresh-water  shells  from  Oregon,  representing  about  200  sfyecies, 
Tertiary  fossils,  and  3  specimens  of  Sea  urchin,  Lovenia  cordiformiSj  from 
California. 

From  Lieut.  Charles  F.  Pond,  U.  S.  Navy,  were  received  specimens 
of  rocks,  shells,  sponges,  nullipore  coral,  photographs  of  elephant  tree, 
photograph  of  Port  Jackson  shark,  specimen  of  hawk's  egg^  specimens 
of  minerals,  and  lower  jawbone  of  porpoise,  from  Cerros  Island,  San 
Benito  Island,  and  Port  San  Bartolme. 

Monterey, — Mr.  B.  M.  Hayward,  of  Weybridge,  Vermont,  sent  12 
specimens,  representing  10  species,  of  birds'  skins. 

From  Mr.  Henry  Ulke,  of  Hill  City,  South  Dakota,  was  received  an 
interesting  collection  of  Mexican  Coleoptera. 

A  large  and  valuable  collection  of  Mexican  plants  was  collected  and 
presented  by  Mr.  C.  G.  Pringle,  of  Charlotte,  Vermont. 

An  interesting  historical  collection,  consisting  of  a  Mexican  saddle 
and  harness,  chapeau,  military  cap,  epaulets,  revolver,  and  two  rities, 
l^ersonal  relics  of  the  late  Gen.  W.  S.  Harney,  were  dei>osited  by  Mrs. 
Mary  E.  Harney. 

Messrs.  Schuttler  &  llotz,  wagon-makers,  of  Chicago,  Illinois,  con- 
tributed to  the  Section  of  Transportation  a  characteristic  Mexican  cart. 

UNITKD   8TATKS. 

Alabama. — ^The  Fort  Payne  Coal  and  Iron  Company  sent  si)ecimens 
of  limonite,  hematite,  and  impure  pyrolusite,  taken  from  a  mine  at  Fort 
Payne. 

Alaska. — From  Mr.  W.  H.  Dall,  U.  S.  Geological  Survey,  was  received 
a  collection  of  spiders  and  myriapods,  collected  by  him  on  Gibson  Is- 
land, Chichagoft*  Harbor. 

A  skin  of  the  Pacific  Kittawako  (Kissa  tridaA)tyla  pollicaris)^  from 
Kadiak,  was  presented  by  Dr.  T.  H.  Bean,  of  tie  U.  S.  Fish  Commission. 

Several  bidarkas  with  their  appurtenances,  collected  in  various  parts 
of  Alaska  by  agents  of  the  Alaska  Commercial  Company,  were  received 
from  the  company'. 

The  U.  S.  Fish  Commission  transferred  to  the  Museum  botanical 
specimens  from  Old  Harbor,  Kadiak,  collected  by  the  steamer  AMo^roM. 

Arizona,— ^From  Dr.  L.  Stejneger,  of  the  U.  S.  National  Museum,  were 
received  specimens  of  mammal  skulls,  reptiles,  birds'  skins,  and  a  roost* 
ing-nest  o(  Auripariis  flaviceps.  Dr.  Stejneger  also  presented  a  collec- 
tion of  mammal  skins. 
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From  the  U.  S.  Geological  Survey  were  leeeiveil  200  specimeus  of 
minerals,  collected  by  Dr.  W.  F.  Hillebrand. 

Through  Maj.  J.  W.  Powell,  Director  of  the  Bureau  of  Ethnology, 
was  deposited  a  duplicate  of  a  model  of  Wolpi,  one  of  the  Tusayan  vil- 
lages, aud  models  of  Sechimovi  and  Tewa,  TuBayau  ))ueblo8. 

The  U.  8.  Fish  Oommission  presented  8i)eciuiens  of  reptiles  from  Yuma 
and  Tern  pe,  and  specimens  of  insects  from  Cbino.  These  were  collected 
by  the  steamer  Alhatroaa. 

A  specimen  of  green  qnartz  containing  gold  was  presentecl  by  Dr.  B. 
H,  Laniborn.  of  New  York  City. 

California. — Maj.  J.  W.  I'owell,  Director  of  the  Geological  Survey, 
deposited  collections  of  quicksilver  illustrating  the  results  of  investiga- 
tions made  on  the  California  section  of  the  Pacific  coast  under  the 
direction  of  Mr.  G.  F.  Becker. 

From  Mr.  W.  Otto  Emerson,  of  Haywards,  were  received  nests  and 
eg^f^  of  Melospiza  fanciaia  samuelisj  Melospiza  faaciata  heermannij  aud 
Empidonax  difficilis. 

Mrs.  J.  H.  Tourtelette,  of  Minersville,  Trinity  County,  sent  2  speci- 
mens of  native  gold  from  a  mine  on  Digger  Creek. 

A  limbless  lizard  (Amelia  pulchra),  peculiar  to  California,  was  sent 
by  Dr.  Thompson,  of  San  Bernardino. 

Mr.  Edward  Palmer  presented  a  lizard  from  San  Francisco. 

Mr.  A.  W.  Anthony,  of  San  Diego,  i)resented  3  eggs  (1  set)  of  Pele- 
caniM  californiciiSj  new  to  the  collection. 

From  Mr.  L.  Belding,  of  Stockton,  were  received  7  specimens,  repre- 
senting 4  species,  of  birds'  skins,  among  them  a  specimen  of  the  recently 
described  Turdus  aequoiensis  Belding. 

A  fire  drill  and  fish-hook  of  the  Nokum  Indians,  and  185  implements 
of  obsidian,  jasper,  etc.,  were  received  from  Mr.  L.  L.  Frost,  of  Susan- 
ville.     Mr.  Frost  also  contributed  ethnological  objects  and  fossil  plants. 

Mr.  Frank  L.  Belding,  of  Stockton,  presented  nests  and  eggs  of  Cya- 
nocitta  stelleri  frontalis^  Ammodramus  beldingi^  Conlopus  borealis,  and 
Turdus  aonalaschkce. 

From  the  U.S.  Fish  Commission  were  received  specimens  of  reptiles, 
insects,  and  bats  from  Horse  Shoe  Bend ;  nest  of  Water-ouzel  from 
McCloud  Biver;  stone  implements  and  shells,  four  human  skulls,  one 
human  skeleton,  and  one  coyote  skull  from  Sa?ita  Hosa  Islands;  also, 
one  human  skull  Arom  St  Nicholas  Island.  They  were  collected  by  the 
steamer  Albatross, 

Mrs.  Burton  M.  Williamson,  of  University,  Los  Angeles  County,  sent 
shells  from  the  coast  of  California. 

Colorado. — The  Colorado  Biological  Association,  through  Mr.  T.  D. 
A.  Cockerell,  secretary,  sent  a  specimen  of  fungus,  Uromyces  aconiii- 
yooctoni  (D.  C),  3  specimens  of  Pupa  concinnula  n.  sp.,  aud  an  imma- 
ture specimen  of  Physa  cupreonitens  n.  sp. 
fl,  Ex.  129,  pt.  2 6 
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Connecticut. — A  collection  of  iiiutiical  iustrumeDtB,  compriBitig  sqnan 
ftitd  upright  pianos  of  llie  Mozai-taod  Beethoven  period,  harpHichords, 
violius,  violoncellos,  violuit,  cluvicbonl,  and  zither,  has  been  deposited 
by  M.  Steinert,  of  New  Haven. 

District  of  Columbia, — Mry.  K.  J.  Stone,  of  Washington,  seut  a  laoe 
pillow  with  uiabogauy  stand,  with  specimen  of  laco  made  50  years  ago 
by  herself;  lace  pillow  without  stand,  and  specimen  of  bobiuet  lace* 
specimens  of  bead-work  ;  moccasins  made  by  the  Diikota  and  Oneida 
Indians;  highly  polished  st^^el  paper-cutter  from  Mexico;  nileofiroo- 
wood  taken  from  the  old  Guverument  Honso  nt  3t.  Augustine,  Florida  • 
tusks  with  ornatneut.'il  etchings  of  classical  hgnres;  brass  warmiue- 
pau  and  bread-toaster  (each  120  years  old);  also  maps  of  Washiogtou 
from  surveys  made  between  1800  and  1833;  stereoscope  coutainiug 
daguerrotyites  and  transparencies  by  the  albumen  process,  giving  vievs 
of  Niagara;  shell  basket  of  Ouban  work;  and  marine  invertebrates 
collected  and  prepared  by  Commodore  Lentball,  U.  S,  Navy. 

Florida.— iilr,  J.  M.  Wilson,  of  Kissimmee,  sent  a  Katydid  (PAvIIop- 
tera  oblongi/uUa],  remarkable  for  its  retl  color. 

Jllinois, — A  si>ccinicn  of  A»cintrodo7i  contortric  was  received  from 
Dr.  W.  8.  StWKle,  of  liernadotte. 

From  Dr.  R.  W.  ahufeldt,  U.  S.  Army,  and  Mr.  G.  P.  Man»m,  of 
Chicago,  were  received  n  fine  series  of  waterfowls,  ducks,  geese,  aud 
mergansers,  in  the  tiesh. 

IndiaH  Territory. — Assistant  Surgeon  J  (J.  Merrill,  U.  8,  Army,  Fort 
Keno,  sent  eggs  of  Tgrnpanuchus  pntlidicittctut ;  I'rognc  aubis ;  8pis» 
americanaf  Qniscalui  quiscuta  irneus ;  Cardiuatig  cardixaiit f  Molotkrm 
ai^r;  Ammodramux  sarannnrum  piignerinvii ;  Vtreo  bellii.  Dr.  Merrill 
also  contributeil  a  collection  of  birds'  skins. 

Kentucky.— From  the  Peabody  Museum,  Cambridge,  Haaaachasettt, 
were  received, iu  exchange,  two  tOR'hes  from  the  Mammoth  Cave, 
collected  by  Prof.  F.  W.  Pntuaui  and  Dr.  C.  F.  Metz. 

iUrttiic.— Concretions  from  Princess  Point,  Caeco  Bay,  were  received 
in  exchange  from  Colby  University. 

Mr.  W.  U.  Abbott,  of  the  U.  S.  Fish  Commissiou,  presented  24  niwldi 
of  shijw.  These  were  collected  by  Mr.  Abbott  from  several  prominwl 
shipbnilders,  at  the  instance  of  Capt.  J.  W.  Collins,  of  the  U.  8.  Pisb 
Coin  mission. 

JI/ary/<iiKl.— Mr.  Bobert  Kidgway,  of  the  U.  8.  National  MfMMini. (HI--' 
sented  45  specimens,  representing  37  8})ecies  of  birdu'  skins,  from  the 
vicinity  of  Laurel. 

A  series  of  rocks,  showing  inclosure^  of  gnfiim,  limMtOD*,  otn,,  to 
eniptive  granite,  troQ\  qnarries  at  Sykeaville,  wete  prKwntiol  l>>  M( 
G.  P.  Merrill,  of  the  L'.  8.  National  Mnsenm. 

i[aMaehtiietU.—A  collection  of  7  dagnwrral 
taken  from  lift  40  years  ago,  waa  reori" 
Wmohoato'. 
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Mr. William  BrewHtt!r,or  Oftmbridge,i)uiit  eggH  uf  Tympamtchua  cupido 
aud  ColumbafitJiciata  Tioiica:,  both  rare  and  uew  to  tlio  uollectioii. 

Minnegota. — From  Mr.  J.  T.  Benedict,  of  St.  Paul,  was  received  a 
skin  of  BroDzed  Grauklo  {Quiscalus  quiscula  tvneus),  sLowiDg  remarka- 
ble malformation  of  tfac  lower  mandible. 

A  gold  medal,  preseuted  to  Mr.  Joseph  Francis,  of  Mlnueapoliy,  by 
the  PreBideut  of  the  United  State's,  April  12,  1800,  by  a«t  of  Congress, 
aa  a  testimonial  to  hi»  services  in  conuectioii  with  life-saviug  appliances, 
was  deposited  by  Mr.  Francis. 

Through  Mr.  C.  D.  Walcott,  of  the  U.  S.  Geologi<!al  Survey,  were  re- 
ceived specimens  of  Lingnli^u  morsetuia  and  Planolite*  from  tbe  Tren- 
ton Group,  Fountaiu. 

Miiiouri. — A  collection  of  prehistoric  stone  implements,  from  various 
localities  iu  Greeue  County,  were  sent  by  Mr.  J.  W.  Blaiikinsbip. 

From  Drury  College,  Springfield,  was  received  a  collection  of  KM 
plants. 

From  the  U.  S.  Geological  Survey  were  received  s^iecimens  of  min- 
erals collected  by  Mr.  VV.  P.  Jennoy. 

Xebraaka, — From  Mr.  Glover  P.  Wilcox,  Fort  Niobrara,  were  received 
vrrtebrie  of  mastodon,  alcoholic  utx^cimeiis  of  mammals,  pieces  of  |>etri- 
fied  wood,  alcoholic  suake,  and  pieces  of  bone  and  quartz. 

Xerada. — From  Mr.  Charles  A.KeeIor,of  Carson  City,  were  received 
binls'  eggs  and  birds'  nests. 

Xeic  Jersey. — A  portion  of  tbo  Hornblower  engine,  tbe  first  engine 
erected  ou  the  western  continent,  imported  from  England  in  175^1,  wm 
deposited  by  the  New  Jersey  Ilistorical  Society,  through  Mr.  H.  V, 
Meeker,  of  Newark. 

From  Dr.  W,  G.  Biuney,  of  Burlington,  was  receivetl  a  ovllwU'yti  v^ 
American  land-shells — types  described  by  the  donor.  Thix  ooxbj*>K«r 
the  Bioney  collection  in  the  National  Musonm. 

A  specimeu  of  mussel  pearl,  from  Absecou,  was  sent  by  Itj-  bmvr 
H.  Lambom,  of  New  York  City. 

New  Mexico. — Three  alcoholic  specimens  of  reptiles  i»Uwt«r  tr  >«i- 
Wingate,  were  sent  by  Dr.  B.  W.  Shufeldt,  U.  B.  Antr.  t£  ^ 
Park,  District  of  Columbia. 
^   Prom  Maj.  J.  W.  Powell,  Director  of  the  IT.  8.  ti^ 
^bere  received  38  oS'eriiigs  from  shrines. 
K  Dr.  L.  StejDeger,  of  the  U.  S,  NatloDul  Mu 
laented  spocimeus  of  birds'  skluS  (toia  Silver  Ok^  m 
Arizona.    Be  also  contiibm^|y|g||jtf « ■ 

I        Xne  York. — MeasES.  1  

I    ropy  of  the  vnne  preseDtail  tttS 
citiienii  of  J.'o»  Voifc. 

gtoL  J.  J.  tile 
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The  first  straight  knife  or  sickle  belonging  to  the  Ogle-Brown  reap- 
ing machine,  invented  by  Mr.  Henry  Ogle  and  built  by  Mr.  Thomas 
Brown  and  his  son  at  Alnwick,  England,  abont  the  year  1820,  was 
received  from  Mr.  Thomas  S.  Brown,  of  Poughkeepsie.  ^ 

The  Scientific  Publishing  Company,  through  L.  Prang  &  Co.,  sent 
two  sets  of  the  plates  accompanying  Mr.  G.  F.  Eunz's  work  on  gems. 

From  Capt.  F.  L.  Casey,  Army  building,  New  York  City,  were  received 
types  of  new  species  of  North  American  Coleoptera. 

Through  the  U.  S.  Geological  Survey  was  received  a  type  specimen 
of  Conocoryphe  reticulata  Walcott,  from  the  Lower  Cambrian  of  Salem, 
Washington.  The  Survey  also  deposited  specimens  of  calcite  and 
biotite  from  Port  Henry,  and  magnetite  crystals  from  Mineville. 

North  Carolina, — Mr.  James  Mooney,  of  the  Bureau  of  Ethnology, 
contributed  a  Cherokee  mortar  and  pestle,  alcoholic  specimens  of  rep- 
tiles, alcoholic  specimens  of  insects,  associated  with  the  mythology  of 
the  Cherokee  Indians,  and  also  sent  a  large  stump  of  a  tree  with  bowl- 
ders imbedded  in  it. 

Mr.  W.  C.  Hodgkins,  Assistant  Superintendent  of  the  U.  8.  Coast  and 
Geodetic  Survey,  presented  specimens  of  Indian  bones,  pottery,  etc, 
from  Peru  Landing  (formerly  Hatche's  Point),  New  River. 

Ohio. — From  Mr.  John  T.  Gaddis,  of  New  Washington,  was  received 
a  perforated,  boat-shaped  object,  of  banded  slate  from  Seneca  County. 

The  Cincinnati  Museum  Association  contributed  50  drawings  executed 
by  students  in  the  Art  Academy. 

Three  hundred  and  twenty  four  archaeological  objects  obtained  from 
graves  in  an  ancient  cemetery  and  ash-pit  near  Madisonville,  Oliio, 
were  received  in  exchange,  from  the  Peabody  Museum,  Cambridge, 
Massachusetts.  These  objects  were  collected  by  Prof.  F.  W.  Putnam 
and  Dr.  C.  F.  Metz. 

Three  specimens  of  distilled  zinc  and  magnesium,  used  in  connection 
with  a  recent  determination  of  the  atomic  weights  of  these  metals,  were 
received  from  Mr.  W.  M.  Burton,  of  the  Standard  Oil  Company,  Cleve- 
land. 

Oregon. — From  Mr.  Henry  Hemphill,  of  San  Diego,  California,  were 
received  about  200  specimens  of  marine  shells,  tertiary'  fossils,  and 
fresh-water  shells.  A  portion  of  these  were  collected  in  Lower  Cali- 
fornia. 

Pennsylvania. — Specimens  of  work  executed  by  the  pupils  of  Penn's 
Museum  and  School  of  Industrial  Art  were  presented  through  Prof. 
L.  W.  Miller. 

From  Mr.  F.  Gutekunst,  of  Philadelphia,  were  received  two  books  of 
specimens  of  phototypes,  with  a  separate  plate  and  duplicate. 

Specimens  of  articles  manufactured  from  aluminum  were  presented 
by  the  Pittsburgh  Reduction  Company,  through  Mr.  A.  E.  Hunt,  pres- 
ident. 

Dr.  Bobert  H.  Lamborn,  of  New  York  City,  sent  specimens  of  will- 
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iamsite  from  Wood's  Chrome  Mine,  Lancaster  Connty,  and  specimens 
of  amazoustone  and  sandstone  from  Delaware  County. 

Mr.  W.  W.  Walker,  of  Liverpool,  sent  in  exchange  a  collection  of 
archaeological  objects. 

South  Dakota. — Dr.  V.  T.  McGillicaddy,  of  Rapid  City,  deposited  4 
living  specimens  of  American  bison. 

Mr.  Henry  Ulke,  of  Hill  City,  presented  a  valnable  and  well-mounted 
collection  of  North  American  Coleoptera. 

Texas. — From  Messrs.  Ward  &  Howell,  of  Rochester,  New  York,  was 
received  a  specimen  of  meteoric  iron. 

Utah. — From  Capt.  P.  H.  Bay,  (J.  S.  Army,  Omaha,  Nebraska,  were 
received  three  paleolithic  implements  from  the  Bridger  Basin,  on  the 
north  slope  of  the  Uintah  Mountains. 

Virginia. — The  U.  S.  Geological  Survey  transmitted  22  photographs 
of  the  scenery  in  the  region  of  the  Great  Dismal  Swamp,  collected  by 
Mr.  I.  C.  Bussell,  and  minerals  from  Herndon,  collected  by  B.  L.  How- 
ard. 

From  the  U.  S.  Fish  Commission  were  received  115  specimens  of  cray- 
fishes from  Virginia,  North  Carolina,  Tennessee,  Michigan,  and  Indiana, 
obtained  by  Dr.  D.  S.  Jordan,  assisted  by  Dr.  C.  H.  BoUman,  during  1888. 

Specimens  of  Ordovician  (Trenton)  fossils,  and  two  crystals  of  limon- 
ite  pseudoraorph  after  pyrite,  from  near  Lexington,  were  sent  by  Prof. 
James  H.  Morrison,  of  the  Virginia  Military  Institute 

Specimens  of  reptiles,  batrachians,  and  insects,  collected  by  Dr.  D. 
8.  Jordan  and  his  assistants,  during  the  summer  of  1888,  in  Virginia 
and  elsewhere,  were  received  through  the  U.  S.  Fish  Commission. 

From  Dr.  William  C.  Eives,  of  Newport,  Rhode  Island,  were  received 
two  specimens  of  the  Mountain  Vireo  ( Vireo  solitarius  al(i<>ola)j  from 
White  Top  Mountain.    These  are  new  to  the  collection. 

A  specimen  of  quartz  with  inclusion,  from  Fairfax  Court  House,  and 
a  specimen  of  banded  quartz,  were  presented  by  Dr.  B.  H.  Lamborn,  of 
New  York  City. 

Mr.  William  T.  Hornaday,  of  the  National  Museum,  sent  a  living 
specimen  of  Woodchuck  (Arctomys  monax)  captured  near  Bosslyn 
Heights. 

Washington. — The  Department  of  the  Interior,  through  Hon.  John 
W.  Noble,  Secretary,  deposited  a  collection  of  ethnological  objects  from 
the  Snohomish,  Swinomish,  Lummi,  Muckleshoot,  and  Etakmur  In- 
dians, on  the  Tulalip  Reservation.  These  were  collected  by  Mr.  E.  C. 
Chironse,  agent  in  charge  of  the  reservation. 

Wisconsin. — Through  Mr.  C.  D.  Walcott,  of  the  U.  S.  Geological  Sur- 
vey, was  received  a  specimen  of  Receptaculites  oweni^  from  the  Tren- 
ton group,  Bipon. 

Wyoming. — From  the  Department  of  Agriculture,  through  Dr.  C. 
Hart  Merriam,  was  received  a  Horned  Toad  (Phyrnosonia  brevirostre), 
from  Badger's  Pass. 
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From  the  U.  S.  Fish  Commission,  through  Col.  Marshall  McDonald, 
Oommissioner,  were  received  type  series  of  fishes,  alcoholic  shells,  spec- 
imen of  Mu8  niusculus,  and  alcoholic  specimen  of  reptile,  collected  by 
Dr.  D.'  S.  Jordan  in  the  Yellowstone  National  Patk. 

Dr.  E.  H.  Lamborn,  of  New  York  City,  sent  a  specimen  of  obsidian 
from  the  Yellowstone  National  Park. 

From  Mr.  William  T.  Homaday,  of  the  U.  S.  National  Museam,  were 
i^ceived  foar  skins  of  mountain  sheep,  in  several  stages  oif  matarity. 

ISLANDS  IN  THE  ATLANTIC  OCEAN. 

Metmuda. — Mr.  Thomas  Cunningham,  of  Chicago,  Illinois,  sent  a 
sheet-lead  impression  from  a  historic  inscription  on  Spanish  Rock. 
This  rock  is  located  on  the  south  shore  of  the  island.  The  iuscriptioD 
is  believed  to  have  been  cut  in  the  face  of  the  rock  by  Ferdinand  Cam- 
elo,  a  Spanish  navigator.  A  stunted  red-cedar  tree,  which  grows  at 
the  south  end  of  the  rock,  ha«  protected  it  from  the  elements,  and  from 
the  overhanging  branches  were  cut  the  tools  with  which  the  cast  was 
made,  and  which  accompany  the  impression  sheet. 

From  the  Wesieyan  University,  Middletown,  Connecticut,  were  re- 
ceived the  collection  of  annelids,  from  Bermuda,  gathered  by  Dr.  G. 
Brown  Goode  in  1877  (!),  and  identified  by  Prof.  H.  E.  Webster,  for- 
merly of  the  University  of  Rochester,  and  now  President  of  Union 
College  at  Schenectady.    The  following  is  a  list  of  the  annelids  collected: 

Hennodice  carunculata  Kinberg ;  Eurythoe  macrotricha  Baird  j  BAo- 
wania  Ooodei  n.  sp. ;  Halosydna  leucohyba  (Schmarda);  FalUicia  proe- 
tochona  (Schmarda)  Qtrfg. ;  Podarke  obscura  Verrill ;  Nereis  Bairdii  n. 
sp. ;  Nereis  gracilis  u.  sp.;  Eunice  mutilata  n.  sp.;  Emiice  denticulata  n. 
sp. ;  Eunice  longisetis  n.  sp. ;  Eunice  longicirrata  n.  sp ;  Eunice  violacea 
Grube;  Marphysa  acicularum  u.  sp. ;  Nicidion  Kinbergi  n.  sp,  j  Arabella 
opaZina  Verrill;  (Enone  r^ip/f^/hVfia  Schmarda;  AnfAo^toma  Schmarda; 
Ophelinamaculatavi.^\}.)  Arenicoln  cristata  Stimpson;  Cirratulus  tenuis 
n.  sp. ;  Terebella  magnifica  n.  sp. ;  Enoplobranchus  sanguineus  Verrill; 
Protulides  elegans  n.  g.,  n.  sp. ;  Sabella  melanostigma  Schmarda;  J9y* 
droides  dianthus  Verrill. 

Bahama  Islands, — From  Mr.  J.  C.  Maynard,  of  Newtonville,  Massa- 
chusetts, were  received  18  specimens  of  Strophia,  types  of  new  species 
described  by  the  donor. 

WEST  INDIES. 

GRKATEll   ANTILLES. 

Santo  Domingo, — From  G.  L.  Gillespie,  lieutenantcolonel  of  Engi- 
neers, U.  S.  Army,  was  received  a  gun-carriage  from  the  citadel  of  Sail 
Domingo  City.  This  carriage  is  of  mahogany,  probably  made  by  the 
Spaniards  during  the  early  days  of  their  possession  of  the  island.  It 
was  presented  in  February,  1890,  by  Gen.  Frederic  Lithgow,  minister 
of  war  and  of  the  navy  of  the  Dominican  Republic,  to  Gapt.  Nathan 
Appletou,  of  Boston,  Massachusetts,  and  was  presented  by  liim  to  the 
National  Maaeam. 
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Little  Cayman, — From  Mr.  J.  O.  Maynard,  of  Newtonville,  Massa- 
chusetts, were  purchased  5  specimens  of  the  recently  described  Sula 
caryi  M%yn. 

LESSER  ANTILLES. 

Barbadoes. — Prom  Rev.  P.  Gardiner,  jr.,  of  Pomfret,  Connecticut,  was 
received  a  basket,  one  game  (Wa-wee),  tambourine,  violin  and  case. 

Trhiidad. — Mr.  J.  0.  Hart,  of  Trinidad,  sent  2  alcoholic  specimens  of 
Eupemphix  tri7iitatis. 

From  Mr.  Henry  Balfour,  of  Oxford,  England,  were  received  in  ex- 
change 6  specimens  of  Oarib  stone  celts. 

SOUTH  AMERICA. 

BRITISH  GUIANA. 

The  Demarara  Museum,  through  Mr.  J.  J.  Quelch,  sent  in  exchange 
4  skins  of  adult  Hoatzins,  OpUthocomus  cristatus^  several  alcoholic  speci- 
mens of  the  same,  and  2  skeletons. 

CHIU. 

Messrs.  Ward  and  Howell,  of  Rochester,  New  York,  presented  a 
specimen  of  meteoric  ore  from  Puquois. 

From  the  Peabody  Museum  was  received  in  exchange  a  basket,  found 
by  Prof.  F.  W.  Putnam  and  Dr.  C.  F.  Metz. 

GALAPAGOS  ISLANDS. 

From  the  U.  S.  Fish  Commission  were  received  alcoholic  specimens  of 
fishes  collected  by  the  steamer  Albatross  on  the  islands  and  northward. 

UNITED  STATES  OF  COLOMBIA. 

Aspinwall, — Dr.  Joseph  L.  Hancock,  of  Chicago,  Illinois,  presented  a 
living  snake  which  was  found  coiled  around  a  bunch  of  bananas.  This 
has  been  transferred  to  the  Zoological  Park. 

Boyacii. — From  Mr.  Carlos  Martinez  Silva,  delegate  from  the  United 
States  of  Colombia  to  the  International  American  Conference,  was  re- 
ceived a  case  of  butterflies  from  the  famous  emerald  mines  of  Muso, 
State  of  Boyac4. 

From  the  Museum  of  Comparative  Zoology.  Cambridge,  Massiu^hu- 
setts,  were  received  in  exchange  alcoholic  si)ecimens  of  South  Ameri. 
can  Siluroids. 

CHINA. 

Mr.  W.  W.  Bockhill  (formerly  of  the  American  legation  at  Pekin) 
presented  Chinese  pai)er  currency,  and  a  collection  of  ethnological 
objects. 

Mongolia. — Mr.  Rockhill  presented  a  collection  of  ethnological  objects 
from  western  Mongolia. 

Thibet — Mr.  Kockhill  presented  a  collection  of  ethnological  objects 
from  Thibet    He  also  deposited  several  ethnological  objects  {xom  ^abXt 
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ern  Thibet,  consisting  of  a  pair  of  silver  earrings,  finger-ring,  sliirt;- 
backle  worn  by  women,  a  sbirt-button;  two  kinds  of  Joss-sticks  (in- 
cense) nsed  in  Thibet.  He  also  deposited  a  chased  iron  seal,  scroll- 
picture  of  the  Lama  convent  of  Tra  shl  thunpo  in  Thibet,  striVe-a-Iight 
set  with  jewels  with  jivde  toggle,  brass-teapot,  sword,  knife  and  chop- 
stick  in  case,  bow,  arrow,  and  quiver,  bow-case,  and  gold  shirt-buckle. 

COREA. 

Doctor  H.  N".  Allen,  secretary  of  the  Corean  legation  at  Washington, 
District  of  Columbia,  deposited  a  large  and  valuable  collection  of 
Corean  ethnological  objects,  and  presented  a  specimen  of  gold  ore  from 
the  Wen  San  mines,  in  the  province  of  Pyong  an  do. 

Mr.  P.  L.  Jouy,  of  the  U.  S.  ^National  Museum,  presented  10  speci- 
mens, representing  4  species,  of  land  and  fresh-water  shells  from  Corea. 

From  Mr.  W.  W.  Rockbill  were  received  18  Corean  paintings,  repre- 
senting costumes. 

INDIA. 

Mr.  Edward  Lovett,  of  Croydon,  England,  sent  in  exchange  ethno- 
logical specimens  from  India.  A  series  of  ethnographical  and  arcbseo- 
logical  objects  were  also  obtained  from  Mr.  Lovett  by  purchase. 

From  the  National  Museum,  Oxford,  England,  through  Mr.  Henry 
Balfour,  was  received  in  exchange  a  model  of  a  Hindoo  fire-drill. 

Dr.  Joseph  L.  Hancock,  of  Chicago,  Illinois,  presented  14  specimens 
representing  14  species  of  ])ird8'  skins  from  India. 

INDO-CHINA. 

Cambodia. — From  Mr.  L.  H.  Jammes,  of  BealmontTarn,  soathwest 
France,  wiws  purchased  a  collection  of  stone  implements.  The  Mekong 
River,  the  principal  river  in  Cambodia,  each  year,  by  reason  of  the  melt- 
ing of  the  snows  in  the  mountains  of  the  central  plateau  of  Thibet, 
overflows  its  banks  and  inundates  the  lower  country,  which  it  traverses. 
Not  far  distant  from  the  borders  of  an  immense  lake  into  which  this 
river  empties,  have  been  found  vast  shell-heaps,  and  from  this  locality 
the  specimens  purchased  from  Mr.  Jammes  were  obtained.  The  strat>a 
of  the  heaps  of  shells  show  different  stages  of  civilization. 

Tonquin. — Rev.  A.  Vathelet  contributed  88  specimens  of  shells,  com- 
prising 30  species,  from  Tonquin  and  various  localities. 

JAPAN. 

Osaka, — From  Mr.  Romyn  Hitchcock,  of  the  U.  S.  National  Maseum, 
was  obtained  by  purchase  a  biva  or  balloon-guitar. 

Sapporo. — From  the  Sapporo  Agricultural  College,  throngh  Shosnke 
Sato,  acting  director,  wiis  received,  in  exchange,  a  collection  of  Aino 
articles. 

Tokio, — The  Insetsu  Kiokn  (finance  department),  Tokio,  through  T. 
Tokuno,  chief  of  Insetsu- Kiokn,  sent  in  exchange  a  collection  illustrat- 
ing Japanese  methods  of  engraving  and  printing,  and  also  presented 
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13  specimoDS  of  {ligments  used  by  the  Japanese  printers  of  chromoxylo- 
graphs. 

Hiramatz  Kei,  the  chief  Buddhist  priest  of  Japan,  presented  a  section 
of  rope  made  of  human  hair,  which  had  been  used  as  an  ordinary  cable 
in  lifting  building- material  in  tlie  construction  of  a  Buddhist  temple  at 
Kyoto ;  a  table  of  the  names  of  the  provinces  of  the  donors,  showing  the 
size  and  length  of  each  of  the  ropes  used  in  the  construction  of  the  east- 
ern Hongwanji  temple  at  Kyoto,  and  a  lithograph  of  the  famous 
Buddhist  temple.  The  above  objects  were  transmitted  through  the 
Department  of  State,  by  the  Hon.  John  T.  Swifb,  U.  S.  consul  at  Tokio, 
Japan. 

Yolcohama. — Messrs.  Eraser,  Farley,  and  Yamum,  of  Yokohama,  sent 
specimens  of  various  grades  of  teas. 

Mr.  Romyn  Hitchcock,  of  the  U.  S.  National  Museum,  presented  a  col- 
lection of  insects,  mollusks,  marine  invertebrates,  and  a  bat,  Vesperugo 
abramusj  collected  in  Japan,  and  in  addition  to  these  objects  a  collec- 
tion of  Aino  articles,  specimens  of  sulphur  collected  from  the  active 
volcano  Iwosan,  botanical  specimens  from  the  islands  of  Yezo,  IShiko- 
tan,  and  Yeterof  (Iterup).  A  number  of  objects  illustrating  Japanese 
life  were  obtained  from  Mr.  Hitchcock  by  purchase. 

ASIATIC  RUSSIA. 

Syr-Darya. — From  Dr.  E.  Hey,  of  Leipsic,  Germany,  were  obtained, 
by  purchase,  a  collection  of  birds'  skins.  Eight  birds'  skins,  gathered 
in  different  localities  in  Asia,  were  also  obtained  from  him  by  purchase. 

ASIA  MINOR. 

Armenia^ — ^Mr.  H.  de  Morgan,  of  New  York  City,  presented  bones  from 
Armenian  graves  at  or  near  Allah-Verdi,  collected  by  him.  From  him 
were  obtained  by  purchase  78  specimens  of  prehistoric  antiquities  col- 
lected in  America. 

Bagdad. — From  Dr.  John  P.  Peters,  of  Philadelphia,  Pennsylvania, 
was  received  a  shepherd's  pipe,  used  by  the  Arabs  of  Irak. 

Jerusalem, — From  Mrs.  B.  F.  Ulman,  of  Baltimore,  Maryland,  was 
received  a  set  of  fringes  for  Jewish  ceremonial  garment. 

Tyt-e. — Mr.  M.  F.  Savage,  of  New  York  City,  presented  a  lamp  made 
of  pottery. 

TURKEY   IN  ASIA. 

Island  of  Cyprus, — Mr.  Henry  Balfour,  of  Oxfonl,  England,  sent  in 
exchange  a  saucer-shaped  lamp  of  pottery. 

EXJROI>K. 
AUSTRO-HUNGARY. 

Hungary. — Prom  Mr.  Louis  Molnar,  of  Molna  Szecsod,  Empyhjizos 
Hollos,  was  received  in  exchange  S6  specimens,  representing  71  speciea 
€i  birds'  skins,  and  6  mammal  skins. 
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BELGIUM. 

Spie^ines. — Through  Mr.  Edward  Lovett,  of  Croydon,  England,  was 
obtained  by  purchase  a  flint  implement. 

DENMARK. 

Qreenlnnd  (belonging  to  Denmark). — From  the  Royal  Museum,  Stock- 
iiolm,  Sweden,  was  received  a  collection  of  minerals. 

The  Pennsylvania  Salt  Manufacturing  Company,  of  Philadelphia, 
presented  specimens  of  cryolite  from  Evigtok,  Arksnt-flord. 

Iceland  (belonging  to  Denmark). — From  Mr.  George  H.  Boehmer,  of 
the  Smithsonian  Institution,  were  received  minerals  from  Iceland,  con- 
sisting of  stilbite,  heulandite,  Iceland  spar,  mesolite,  native  sulphur, 
and  chalcedony.  A  collection  of  ores,  rock,  and  fossil  plants  were  pre- 
sented by  Mr.  Boehmer. 

Inland  of  Falster. — From  Mr.  John  B.  Koch,  of  Bozeman,  Montana, 
were  received  two  flint  hatchets. 

Island  of  Ijaaland. — Mr.  John  B.  Koch,  of  Bozenian,  Montana,  pre- 
sented a  flint  hatchet  from  a  dolmen  on  the  island. 

ENGLAND. 

Bedford. — From  Mr.  Edward  Lovett,  of  Croydon,  England,  were  ob- 
tained by  purchase  fragments  of  Roman  pottery  (Samian  ware)  from 
Bedfordshire,  Dorset,  Kent,  and  Suffolk,  iron  implements  found  in 
making  excavations  in  the  city  of  London,  clay  pipes,  iron  knives,  keys, 
a  shoe-buckle,  of  the  sixteenth  and  seventeenth  centuries,  and  a  collec- 
tion of  ethnographical  and  archaeological  specimeas. 

Cornwall, — Mr.  Samuel  Lanyon,  of  Bradford,  presented  tin  ore  from 
the  Dolcoath  mine. 

Croydon. — Mr.  Edward  Lovett  presented  a  porter's  knot,  carrying- 
yoke  and  human  harness.  These  objects  were  sent  in  exchange.  Mr. 
Lovett  also  sent  in  exchange  a  collection  of  ethnological  and  archaeo- 
logical specimens,  and  obsolete  specimens  illustrating  English  lighting 
and  cooking. 

Durham. — Reverend  A.  M.  Norman  presented  a  collection  of  Crusta- 
cea and  ecninodermata,  chiefly  Mediterranean. 

London. — The  British  Museum  presented  a  valuable  series  of  bats 
from  its  reserve  collection,  and  sent  in  exchange  three  meteoric  casts 
and  a  specimen  of  orpiment. 

From  the  Guildhall  Library  Committee,  through  Mr.  Charles  Welob, 
librarian,  was  received  an  interesting  collection  of  medals,  struck  by 
order  of  the  corporation  of  London. 

Oxford, — From  Mr.  Henry  Balfour  was  received  a  model  of  a  Hindoo 
fire-drill,  used  to  make  sacred  fire  in  temples. 

Windsor. — From  Prof.  P.  H.  Carpenter,  of  Eton  College,  were  re- 
ceived microscopic  slides  of  shells,  slides  of  foraminiferay  one  slide  of 
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annelid  tubes,  and  a  crab  shell,  collected  by  H.  M.  S.  Porcupine^  Valor- 
ous, Lightnhig  and  Challenger  and  mounted  by  Prof.  W.  B.  Carpen- 
ter. 

FRANCE. 

Paris. — The  Masenm  of  Natural  History,  Paris,  I'rance,  sent  in  ex- 
change 52  specimens  of  the  hair  of  various  races,  representing  fourteen 
types  of  mankind. 

From  Mr.  A.  Boucard,  7  skins  of  Birds  of  Paradise  were  purchased. 

A  gold  box,  diamond-mounted,  presented  to  Mr.  Joseph  Francis,  of 
Minneapolis,  Minnesota,  by  the  Emperor  Napoleon  III,  in  recognition 
of  his  inventions  in  connection  with  his  life-saving  appliances,  was  pre- 
sented by  Mr.  Francis  to  the  National  Museum. 

ITALY. 

Florence. — From  Prof.  T.  Tozzetti  were  received  in  exchange  31 
specimens,  representing  8  species,  of  European  Microltpidoptera,  and 
29 specimens,  representing  8  species,  of  European  Orthoptera. 

Oenoa. — From  the  Museum  of  Natural  History,  through  Marquis 
Oiacoma  Doria,  director,  were  received,  in  exchange,  skin  and  skull 
of  Lophioniys  imhausii,  100  bats  in  alcohol,  2  shrews,  and  1  Meadow- 
mouse. 

Prof.  B.  Gestro  sent  in  exchange  14  species  of  blind  Goleoptera  from 
the  Mediterranean  countries. 

Isle  of  Elba. — From  Mr.  Clarence  E.  Bement,  of  Philadelphia,  Penn- 
sylvania, was  received  a  specimen  of  pol  Incite. 

NORWAY. 

Trondhjem. — From  Dr.  I.  Hageu  were  received  320  species  of  Nor- 
wegian mosses. 

From  Mrs.  Zelia  Nuttall,  of  Dresden,  Saxony,  was  received  a  set  of 
antique  carved  Norwegian  cart  harness. 

Specimens  of  minerals  were  received  from  the  lioyal  Museum,  in 
Stookbolm,  Sweden. 

RUSSIA. 

Finland. — From  the  Boyal  Museum,  Stockholm,  Sweden,  were  re- 
ceived minerals. 

St.  Petersburg. — From  Dr.  F.  Schmidt,  of  the  Royal  Society,  was  re- 
ceived a  specimen  of  Obohis  apollinis^  Eichwald,  from  the  Upper  Cam- 
Man  of  Estbonia. 

SWEDEN. 

Stockholm. — From  the  Boyal  Museum  were  received  specimens  of 
^nerals. 
From  Mr.  John  B.  Koch,  of  Bozeman,  Montana,  was  received  a  pol- 
'  ^  Hhed  SOL  firom  Sweden. 
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SWITZERLAND. 

The  Federal  Department  of  Industry  and  Agricnltore  presented  a 
collection  of  alcoholic  specimens  of  lisbes,  comprising  89  specimens, 
representing  45  species. 

TURKEY. 

Constantinople, — A  Hebrew  sacrificial  platter,  made  in  Constantinople 
and  used  in  tbe  celebration  of  the  Passover,  was  purchased  from  Dr. 
Friedcuwald,  of  Baltimore,  Maryland. 

OCKAN'IC-A^ 
AUSTRALASIA. 

AUSTRALIA. 

The  Department  of  Agriculture,  through  Dr.  0.  V.  Eiley,  entomolo- 
gist, sent  a  collection  of  insects,  gathered  in  Australia  and  New  Zea- 
land by  Mr.  A.  Koebele,  agent  of  the  Department.  This  collection 
comprises  1,158  specimens,  representing  342  species  of  Coleoptera^ 
Hemiptera^  and  Orthoptera. 

New  South  Walea.^Fvom  the  Australian  Museum,  through  Mr.  Ed- 
ward Ramsay,  director,  were  received,  in  exchange,  44  specimens  of  per- 
coid  fishes,  representing  34  species. 

NKW   CALEDONIA. 

From  the  Ethnological  Museum,  Berlin,  were  received  ethnological 
specimens  from  this  and  other  regions. 

NKW  GUINEA. 

M.  A.  Boucard,  of  Paris,  France,  presented  to  the  Department  of 
Birds  a  R))ecimen  of  Manucodia  atra, 

MALAYSIA. 

Macassar  {Celebes), — A  living  Macaque  monkey,  brought  to  the  Unit<»d 
States  by  the  U.  S.  S.  Brooklyn^  was  presented  by  Mr.  8.  Brigg8,of 
of  Washington,  District  of  Columbia. 

POLYNESIA. 

HAWAIIAN   ISLANDS. 

From  King  Kalakaua,  through  Hon.  D.  A.  McEinley,  His  Majesty's 
consul-genernl  at  San  Francisco,  was  received  a  supposed  fossil  tooth 
for  examination  and  report. 

From  Mrs.  Sybil  Carter,  of  Washington,  District  of  Columbia,  wa» 
received  a  collection  of  ethnological  objects,  consisting  of  a  feather 
plume,  hat,  wallet,  fan,  bowl,  anklet,  Tapa  club,  carrying-club,  photo- 
graphs, etc.,  and  a  specimen  of  Peles*  hair  from  the  Hawaiian  volcanoes. 
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Mr.  G.  A*  BrowD,  of  Honolula,  seut  three  specimeus  of  Awa  (Kava), 
representing  the  varieties  of  Puna,  Makea,  and  Papa. 

Malcaiceli  Kauai. — Mr.  Francis  Ga3%  through  Prof.  II.  Carringtoii 
Bolton,  of  New  York  City,  presented  a  collection  of  fiber-yielding 
plants  and  fabrics. 

Waiaica, —  Mr.  Yaldemar  Knudseu  seut  48  specimens,  representing 
L*0  species,  of  birds'  skins. 

SAMOAN  ISLAyi>8. 

Apia, — Dr.  0.  H.  White,  U.  S.  Navy,  sent  a  collection  of  butterflies. 

Satnoa. — Dr.  White,  in  addition  to  the  collection  from  Apia,  presented 
a  large  and  valuable  contribution)  of  reptiles,  fishes,  insects,  marine  in- 
vertebrates, birds'  skins,  and  a  mammal  skin. 

Ensign  W.  E.  Safford,  U.  S.  Navy,  presented  a  collection  of  33  eth- 
nological objects  obtained  by  him. 

Mr.  J.  D.  Milligan,  of  Boston,  Massachusetts,  presented  2  specimens 
of  Cyprtea  arabica  L. 

Mr.  Harold  M.  Sewall,  of  Bath,  Maine,  presented  a  Samoan  fire-stick. 

Malietoa,  Mataafa,  and  other  chiefs  .of  high  rank  in  the  Samoan  Is- 
lands, presented  the  United  States  Government,  through  Rear- Admiral 
L  A.  Kimberly,  a  collection  of  ethnological  objects,  among  which  were 
several  objects  of  great  value  to  them.  These  were  sent  as  a  token  of 
tlieir  esteem  for  the  friendly  interest  shown  by  the  United  States  during 
the  troubles  which  occurred  in  the  islands. 

EA8TEU  ISLAND. 

Mr.  M.  F.  Savage,  of  New  York  City,  sent  a  feather  head-dress  from 
tlii8  island. 

I.--COOPE RATION  OF  THE  DEPARTMENTS  AND  BUREAUS 

OF  THE  GOVERNMENT. 

The  National  Museum  has  continued  to  receive  from  the  Departments 
ami  Bureaus  of  the  Government  many  valuable  and  interesting  collec- 
tions. The  U.  S.  Geological  Survey,  whose  interests  are  closely  allied 
with  those  of  the  Museum,  has,  as  in  past  years,  been  instrumental  in 
obtaining  large  and  valuable  collections  of  geological  material,  which, 
after  l>eing  worked  over  by  the  geologists  connected  with  the  Survey, 
have  been  incorporated  with  the  Museum  collections. 

The  valuable  services  rendered  by  several  officers  of  the  Army  and 
ITavy  are  highly  appreciated.  The  Department  of  State  has,  through 
its  ministers  and  consuls,  rendered  important  assistance  in  enlarging 
the  collections  of  natural  history  and  ethnological  objects  from  foreign 
eountries. 
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DEPARTMENT  OF  STATE. 


The  OovernmeDt  of  Switzerland  has  presented,  through  Maj.  Earl 
Klossy  cbarg6  d'affaires  for  Switze  rlaud,  a  collection  of  80  alcoholic 
specimens,  including  45  species,  of  fishes  from  Switzerland.  * 

The  Hon.  John  T.  Swift,  United  States  consul  at  Tokio,  Japan,  trans- 
mitted a  section  of  rope  made  of  human  hair,  which  had  been  used  as 
an  ordinary  cable  in  lifting  building-material  in  the  construction  of  a 
Buddhist  temple  at  Kyoto,  Japan  ;  a  photograph  of  the  entire  rolls  of 
cables,  similarly  constructed,  still  remaining  at  the  new  Buddhist  tem- 
ple at  Kyoto.  A  list  of  the  names  of  the  provinces  of  the  donors,  show- 
ing the  size  and  length  of  each  of  the  ropes  used  in  the  construction  of 
the  eastern  Ilon-gwan-ji  temple  at  Kyoto,  and  a  lithograph  of  the 
famous  Buddhist  temple,  were  also  received.  These  objects  were  pre- 
sented by  Uiramatz  Rei,  chief  Buddhist  priest  of  Japan. 

Through  Hon.  Thomas  J.  McLain,  United  States  consul  at  Nassau, 
West  Indies,  were  received  specimens  of  sisal. 


*Liat  of  specie^. 


Species. 


From— 


Perca  flaviatilia  L 

Do 

Aceriua  c«>mua  L 

Qiisterosteus       gynmurtiB 

Cuv. 

CottusgobioL 

Do 

Lota  vulgaris  Cuv 

Tinea  vulgaris  Cuv 

Barbu«i  fluviatilis  Ag , 

Barbus  plebejus  Bon 

Barbns  cannius  Val 

Gobio  fluviatilis  L 

Rhodens  amarus  L 

Abramis  brama  L 

Bliccu  bjoerkna  L 

SpirlinuH  bipunciatus  BI  .. 
Alburnus  lucidua  Heckel . , 
Alburnna  nlborella  de  Fil. 
Scardiuius   erythrophthal- 

uins  L. 
ScardiniuH  erythrophthal - 

mus  L. 

LeucitcuB  rutilus  L 

Lenciftcus  rutilus  var 

lienoiscuA  pigus  de  Fil 

Lenciscua  aula  Bonap i 

Sqnalins  cephalus  L I 

Sqnaliua  leuciacna  L ' 

Squall  us  cave<lauu8  Bonap 


Ponte  Treea. 
Aar. 

Khino  (Baael). 
Do. 

Teasin. 

Lake  of  Tlioune. 
Lake  of  Morat. 
Aar. 

Do. 
Por.to  Tresa. 

Do. 
Lake  of  Morat. 
Jiaael. 

Lake  of  Mootweedorf. 
Lake  of  Morat. 
Aar. 

Lake  of  Thonne.  i 

Ponte  Tresa. 

Do. 

Aar. 

Do. 
Lake  of  Bicnne. 
Poute  Tiesa. 

Do. 
Aar. 

Do. 
Ponte  Treea. 


ii 


Species. 

Fit>m— 

TcU'stes  Agassizli  Heckel. 

Aar. 

Telestes  Savignyi  Bonap. . 

Pointe  Treaa. 

Proxinus  la)vna  L 

Aar. 

Cbondrostoma  nasus  L  . . . 

Do. 

Cbondrostoma  soetta  Bo* 

Ponte  Tresa. 

nap. 

Coregonus     Wartmanni, 

Lake  of  Constance^ 

acutiroatris  Tatio. 

Coregonus     orassirostris 

Lake  of  Tboone. 

nobilis  Haak. 

Coregonus  restrictus,  Bon- 

Lake  of  Neuobatel. 

della  Tatio. 

Coregonus  Scbnlsii  alpi- 

Lake  of  Thoune. 

nus  Tatio. 

Tbymallus  vulgaris  Nilsa . 

Aar. 

Salmo  salvelinus  L -  • 

Lake  of  Zasr. 

Tnitta  lacustris  L •• 

Lake  of  Tbouoe. 

Trutta  fario  L 

I.ako  of  Berne. 

£sox  lucius  L...... ....... 

Do. 

Do 

Ponte  Tresa. 

Alosa  vulgaris  Cuv 

Rhine. 

Silnrus  glanis  L 

Lake  of  Bienne. 

Cobitis  fossills  L 

BaaeL 

Cobitis  barbatula  L 

Berne. 

Cobitis  twnia  L 

Teesin. 

A  ngiiilla  vulgaris  Fl 

Berne. 

P«*trorayzon  Planer!   Fl. 

Aar. 

lavo. 

Petrom>zon  Planeri  ad... 

Do. 

Pelrouiyzon  tiuviatilis  L.. 

Rhine  (BaMi). 
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r.  Crawford,  of  Nicaragua,  bascxpressed  bin  intentiou  of  obtaining 
isent  of  the  Nicaraguan  Goverunient  to  permit  tbe  representative 
iragua  at  tbe  Paris  Exposition  to  transfer  to  the  Smithsonian 
tion  such  i)ortions  of  the  exhibit  at  Nicaragua  as  may  be  desired, 
apartment  of  SUite  has  kindly  oil'ered  to  render  assistance  through 
lister  in  Central  America. 

TREASURY    DEPARTMENT. 

National  Museum  is  much  indebted  to  this  Department  for  its 
led  assistance  in  connection  with  the  free  entry  of  im|>orted  ob- 
id  for  the  interest  displayed  by  several  of  its  bureaus  in  the 
f  the  Museum. 

onnection  with  the  intended  visit  of  Mr.  Henry  W.  Elliott,  for- 
iu  the  service  of  tbe  Alaska  Commercial  Company,  to  the  seal 
I  of  Alaska,  on  business  of  the  United  States  Government,  the 
iry  of  the  Treasury  kindly  permitted  a  taxidermist,  selected  by 
lithsonian  Institution,  to  accompany  Mr.  Elliott,  for  the  purpose 
acting  specimens  for  the  Museum,  and  extended  special  assistance 
view  to  facilitiiting  their  preservation. 

lie  request  of  the  Secretary  of  the  Smithsonian  Institution  spe- 
ilities  were  afforded  by  the  Department  to  Mr.  W.  E.  D.  Scott, 
Ml  expressed  his  intention  of  visiting  Florida  keys  in  February, 
)r  the  purpose  of  studying  the  birds  of  that  region  and  of  mak- 
ollection  of  birds'  eggs  for  the  National  Museum.  Capt.  F.  M. 
r,  of  the  revenue  steamer  McLancy  stationed  at  Key  West,  was 
ted  by  the  Secretary  of  the  Treasury  to  aid  Mr.  Scott  in  every 
his  power. 

Saving  Service. — Capt.  A.  H.  Meyers,  of  the  life-saving  station  at 
y  Head,  Maine,  sent  photographs  of  a  whale  {Balwnoptera  roS' 

nue  Marine  Division. — From  Hon.  Peter  Bennett,  chief  of  the  di- 
were  received  35  photographs  of  Eskimo  and  Alaskan  scenery, 
nteresting  collection  of  89  photograph)  of  Alaska  was  obtained 
»t.  M.  A.  Healy,  of  the  revenue  steamer  Bearj  and  sent  to  the 
m  through  the  Alaska  Commercial  Company. 
t  and  Geodetic  Survey. — Dr.  T.  C.  Mendenhall,  Superintendent, 
supplied  charts  of  the  Florida  coiist  to  aid  Mr.  W.  E.  D.  Scott 
nvestigations  of  the  ornithology  of  the  region, 
llection  of  Indian  bones  and  pottery  was  obtained  and  trans- 
by  Mr.  W.  H.  Hodgkins,  assistant  superintendent  These  were 
ed  from  Peru  Landing,  formerly  Hatche's  Point,  New  Hiver, 
Carolina. 

t'House  Board. — The  naval  secretary,  at  the  request  of  the  Secre- 
the  Smithsonian  Institution,  instructed  the  lighMiouse  keepers 
Florida  coast  to  assist  Mr.  W.  E.  D.  Scott  in  his  investigations 
ornithology  of  the  region. 
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WAR  DEPARTMENT  AND   THE  ARMY. 

Tlio  Tlon.  Redfield  Proctor,  Secretary  of  War,  has  trausmitted  to  the 
Museum  two  swords  presented  to  the  late  Gen.  James  Shields  by  the 
States  of  South  Carolina  and  Illinois  for  gallant  services  in  the  Mexi- 
can War. 

From  Gen.  M.  C.  Meigs,  XJ.  S.  Army  (retired),  was  received  a  whistle, 
supposed  to  have  been  found  in  an  Indian  mound  near  Columbus, 
Georgia. 

A  living  Cbachalacca  pheasant,  was  presented  by  Maj.  George  W. 
McKee,  U.  S.  Army,  Allegheny  Arsenal,  Pittsburgh,  Pennsylvania. 

('apt.  W.  L.  Carpenter,  Ninth  Infantry,  U.  S.  Army, presented  a  skin  of 
the  Rocky  Mountain  Lined-tailed  Spermophile  {Spermophilusgrammurus) 
from  Fort  Whiiiple,  Arizona.  Captain  Carpenter  also  presented  alco- 
holic specimens  of  reptiles,  fishes,  and  insects  from  the  same  locality. 

Capt.  Henry  Komeyn,  U.  S.  Army,  presented  13  living  White- winged 
Doves  (Melopelia  leiicoptera)  from  Fort  Ringgold,  Texas.  He  also  pre- 
sented specimens  of  clay  tunnels  constructed  by  ants,  and  two  living 
Peccaries  {Dicotyles  taju^'a). 

Capt.  P.  H.  Ray,  U.  S.  Army,  Omaha,  Nebraska,  sent  palaeolithic 
implements  from  the  Bridger  Basin,  on  the  north  slope  of  the  Uintah 
Mountains,  Utah. 

From  Lieut.  H.  C.  Benson,  U.  S.  Army,  were  received  3  eggs  (1  set 
of  the  long  crested  Jay  (Cyanocitta  stelleri  macrolopha  Baird). 

Lieut.  Malvern  Hill  Barnum,  U.  S.  Army,  Fort  Pena,  Colorado,  Texas, 
presented  a  set  of  12  eggs  and  a  skin  of  the  Scaled  Partridge  {CcMi 
pepla  squamata  Vig.). 

Dr.  R.  W.  Shufeldt,  U.  S.  Army,  sent  8  specimens,  representing  3 
species  of  Juncos,  from  Fort  Wingate,  New  Mexico.  Also  a  mounted 
skeleton  of  Trumpeter  Swan  {Olor  buccinator). 

An  exceedingly  interesting  series  of  12  ethnological  specimens  from 
the  Navajo  Indians  was  received  from  Dr.  Washington  Matthews,  U.  S. 
Army,  Army  Medical  Museum. 

Assistant  Surgeon  J.C.Merrill,  U.  S.  Army,  Fort  Reno,  Indian  Terri- 
tory, presented  14  eggs  (1  set)  of  Tympanuchuspallididnctua;  19  eggs  (4 
sets)  of  Profjne  subis;  18 eggs  (4  sets)  of  Spiza  americana^  and  2  nests; 
4  eggs  (1  set)  of  (Juhcalus  quiscula  aneus;  3  eggs  (1  set)  of  CardinalU 
cardinalis ;  1  egg  of  Molothrus  ater]  5  eggs  (1  8Qt)  of  Ammodramus 
Havannarum  paHserinns  ;  and  3  eggs  (1  set)  of  Vireo  belliu 

Through  G.  L.  Gillespie,  lieutenant-colonel  of  Engineers,  U.  S. 
Army,  was  transmitted  a  gun-carriage,  brought  from  the  citadel  of 
Santo  Domingo  City.  Tbis  carriage  is  of  mahogany,  and  was  probably 
made  by  the  Spaniards  during  the  earlier  days  of  their  possession  of 
the  island.  It  was  presented  in  February,  1890,  by  Gen.  Frederic 
Lithgow,  minister  of  war  and  the  navy  of  the  Dominican  Repablic,  to 
Capt.  Nathan  Appleton,  of  Boston,  Massachusetts,  by  whom  it  was 
presented  to  the  National  Museum. 
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The  Quartermaster-General  has  rendered  important  assistance  iu  con- 
nection with  the  transportation  of  foar  living  buffaloes  from  Eapid  City, 
South  Dakota,  to  Washington.  The  thanks  of  the  Museum  are  also 
due  to  Lieut.  Ool.  William  B.  Hughes,  chief  quartermaster  of  the 
Department  of  the  Platte,  at  Omaha,  Nebraska,  for  facilitating  the 
work  of  transportation  in  many  ways.  Through  the  courtesy  of  the 
Quartermaster's  Department  several  bidarkas,  collected  for  the  Na- 
tional Museum  in  Alaska,  were  forwarded  to  Washington. 

Gapt.  G.  E.  Bendire  has  continued  his  work  as  curator  of  the  col- 
lection of  Birds'  Eggs,  and  the  thanks  of  the  Museum  are  due  to  him 
for  the  excellent  condition  of  the  collection. 

NAVY  DEPARTMENT  AND  THE  NAVY. 

The  Museum  is  under  obligation  to  several  officers  of  the  U.  S.  Navy 
for  the  addition  of  valuable  contributions  to  the  collections. 

Commodore  J.  O.  Walker,  Ghief  of  the  Bureau  of  Navigation,  sent 
specimens  of  ocean  bottom,  taken  in  the  North  Atlantic  Ocean  during 
the  passage  of  the  IJ.  S.  S.  Dolphin^  under  the  command  of  Gommander 
P.  F.  Wilde,  U.  8.  Navy,  from  the  Straits  of  Gibraltar  to  New  York. 

From  Gommander  G.  H.  Rockwell  was  received  a  specimen  of  Ostrch 
dan  quadricame^  from  Santiago  de  Guba. 

Lieut.  Oeorge  T.  Emmons  presented  a  Haida  whistle,  the  sound  of 
which  was  an  imitation  of  the  young  deer,  from  the  southern  part  of 
Prince  of  Wales  Island,  Alaska;  four  photographs  illustrating  witch- 
craft in  Alaska,  and  among  the  Hydahs  and  Tlingits;  and  a  plaited 
wallet  from  Washington. 

From  Lieut.  Gharles  F.  Pond  were  received  rocks,  minerals,  and 
shells,  from  Lower  Galifomia  and  adjacent  islands ;  two  photographs 
and  the  lower  jawbone  of  a  porpoise  found  on  the  beach  at  San 
Bartolme,  Lower  Galifornia. 

Lieut.  Frederic  Singer  presented  to  the  Department  of  Insects  a 
termite  queen,  from  Sinon  Gounty,  Liberia. 

From  Ensign  W.  E.  Sa£ford  was  received  a  collection  of  33  ethno- 
logical objects  obtained  by  him  in  the  Samoau  Islands. 

Dr.  G.  H.  White,  U.  S.  Navy,  sent  a  large  and  valuable  collec- 
tion of  alcoholic  specimens  of  reptiles,  fishes,  insects,  marine  inver- 
tebrates from  Samoa,  and  a  collection  of  butterflies. 

Malietoa,  Mataafa,  and  other  chiefs  of  high  rank  at  Samoa,  presented 
to  Bear-Admiral  Kimberly,  for  the  United  States  Government,  a  num- 
ber of  ethnological  objects.  Some  of  the  mats  sent  are  very  handsome 
and  of  great  value,  in  many  cases  being  heir-looms. 

Paymaster  William  J.  Thomson  has  finished  the  preparation  of  an 
elaborate  paper  on  the  ethnology  of  Easter  Island.  This  is  published 
in  the  Beport  for  1889. 

Dr.  J.  M.  Flint  is  still  in  charge  of  the  Section  of  Materia  Medica, 
and  the  collection  is,  as  usual,  in  excellent  condition. 
H.  Mis.  129,  pt 
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DEPARTMENT  OF  THE  INTERIOR. 

The  Hod.  John  W.  Noble,  Secrotaiy,  has  deposited  in  the  Maseama 
collection  of  ethnological  Kpecimeiis,  collected  among  the  Indians  of 
the  Tulalip  Reservation,  Washington,  by  Mr.  E.  C.  Chirouse,  agent  in 
charge  of  the  reservation, 

Indian  Office. — From  General  T.  J.  Morgan,  Commissioner  of  Indian 
Afiairs,  was  received  a  wooden  hoe,  used  by  the  Indians  of  the  Chip- 
pewa Reserve,  Wisconsin. 

U.  8.  Geological  Survey. — The  following  statement  will  show  the  ex- 
tent of  the  contributions  received  from  the  Sarvey  daring  the  year : 

The  U.  S.  Geological  Survey  presented  a  type  specimen  of  Conoorifphe  reticulata 
Walcott,  from  the  Lower  Cambrian  of  Salem,  Washington  Coanty,  New  York  ;  mis- 
cellaneous collection  of  geological  material  from  Madison  County,  Montana;  30  speci- 
m'^ns  of  minerals;  21  transparencies  for  windows  in  the  exhibition  hall  of  the  De- 
partment of  Lithology;  sandstone  with  mud  and  ripple-marks  from  Grand  Cafion 
group,  7,000  feet  below  the  base  of  Cauibrian,  Grand  Cafion  of  Colorado,  Arizona; 
fossils  from  the  Lorraine  formation  of  the  Ordovician  from  several  localities  in  New 
York,  and  36  specimens,  comprising  11  genera  and  18  species  of  Lower  Cambrian  fos- 
sils from  several  localities;  specimens  of  fresh- water  Gasteropoda  from  the  Bonne- 
ville and  Lahoutan  beds,  Utah,  and  fossils  from  Nevada ;  38  objects,  offerings  from 
shrines  in  New  Mexico;  specimens  of  kyanite  and  anthophyllite  from  Virginia; 
and  a  specimen  of  iridescent  limonite  from  Cuba,  collected  by  Mr.  W.  J.  McGee; 
two  specimens  of  urao  and  one  of  potassium  platinic  chloride,  prepared  by  Dr. 
T.  M.  Chatard;  a  specimen  of  selenite  from  Fort  Washington,  Maryland,  col- 
lected by  Mr.  George  W.  Cook;  specimens  of  thinolite  from  Lake  Lahontan,  and  of 
wulfenite  and  cerussite  from  the  Richmond  mine,  Eureka  District,  Nevada,  collected 
by  C.  D.  Walcott;  specimen  of  wulfenite  from  Eureka,  Nevada;  ^87  specimens,  le* 
presenting  24  genera  and  32  species  of  fossils  from  the  Lower  Cambrian,  Ordovician, 
and  Silurian ;  9  specimens  of  LingulepU  morsensU,  and  2  specimens  of  Planolite»  sp., 
from  the  Trenton  group,  Fountain,  Minnesota;  one  specimen  of  Reoeptaeulitea  otceni 
from  the  Trenton  group,  Ripon,  Wisconsin,  collected  by  Mr.  C.  D.  Walcott ;  livin;; 
serpents  collected  by  Col.  George  W.  Shutt;  22  photographs  of  scenery  of  the  Gre.*ii 
Dismal  Swamp,  collected  by  Mr.  I.  C.  Russell;  collections  showing  theresnlts  of  the 
quicksilver  iuvestigations  of  the  Pacific  Slope,  made  under  the  authority  of  Mr.  G.F. 
Becker;  41  specimens,  representing  11  species  of  Devonian  Bracbiopoda,  from  Inde- 
pendence, Iowa ;  7  specimens  of  graphite  and  specimens  of  pyrite  crystals,  oalcite  and 
magnetite,  from  Port  Henry,  Minnesota,  collected  by  Prof.  F.  W.  Clarke;  easts  of 
supposed  human  foot-prmts  discovered  in  the  limestone  formation  near  Forest 
City,  South  Dakota,  sent  by  Mr.  J.  C.  Collister;  specimens  of  native  gold  awio- 
ciated  with  calcite  from  a  mine  on  Digger  Creek,  near  MiuersYille,  Trinity  County. 
California,  sent  by  Mrs.  J.  H.  Tourtelette,  through  Mr.  J.  S.  Diller;  13  specimens  of 
minerals,  collected  by  Mr.  W.  P.  Jenney,  from  Southwest  Missouri  and  neighboring 
localities,  and  3  specimens  of  marbles  from  Sugar  Orchard  Creek,  Boone  County, 
Arkansas ;  a  specimen  of  alunite  from  Brooklyn  Tunnel,  Red  Mountain  District,  San 
Juan,  Colorado,  collected  by  Prof.  S.  F.  Emmons;  105  specimens  of  yanadinite and 
1  specimen  of  wulfenite,  from  the  old  Yuma  mine,  near  Tucson,  Arizona,  collected  by 
Dr.  W.  F.  Hillebraud ;  a  specimen  of  wulfenite  from  the  Red  Cloud  mine,  Yuma 
County ;  70  specimens  of  vanadinite  from  Aqua  Fria  mine,  Yavapai  County ;  a  apeei- 
men  of  iodorite  from  the  Old  Man  mine,  near  Silver  City,  New  Mexioo;  260[^eei- 
mens  of  minerals  from  the  Copper  Queen  mine,  Bisbee,  Arizona;  64  specimens  of 
vanadinite  from  the  Hamburg  mine,  Silver  District,  Arizona,  and  firom  the  Clara 
mine,  in  same  locality,  and  26  specimens,  representing  seven  gener»  and  8  Bpeoiosof 
Cambrian  and  Ordovician  fossils,  collected  by  Mr.  C.  D.  Walcotk 
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The  Surrey  also  deposited  specimens  of  biotiie  and  oalciie,  from  Port  Henry,  and 
specimens  of  calcite  on  dolomite  and  magnetite ;  also  copies  of  two  models  of  Mount 
Shasta,  California.  Six  slabs  of  stone  exhibiting  glacial  strira  were  received.  Two 
of  these  were  collected  by  Mr,  G.  K.  Gilbert,  in  Canada ;  the  remainder  by  Prof.  T.  C. 
Chamberlin. 

Several  officers  of  the  Geological  Sarvey  are  officially  connected  with 
the  Maseam  in  the  capacity  of  honorary  carators.  These  are:  Dr.  0. 
A.  White,  in  charge  of  Mesozoic  Fossils;  Mr.  G.  D.  Walcott,  in  charge 
of  Paleozoic  Fossils ;  Mr.  William  H.  Dall,  in  charge  of  MoUnsks  and 
Tertiary  Fossils,  with  Dr.  B.  £.  G.  Stearns  as  adjunct  curator;  Prof. 
O.  O.  Marsh,  in  charge  of  Vertebrate  Fossils;  Prof.  Lester  P.  Ward,  in 
charge  of  Fossil  Plants ;  Prof.  F.  W.  Glarke,  in  charge  of  Minerals. 

DEPARTMENT  OF  AGRICULTURE. 

Hon.  Edwin  Wiilits,  Assistant  Secretary,  transmitted  a  living  Otter, 
obtained  by  Dr.  Allen  Stuart,  of  Beaufort,  South  Garolina. 

The  extensive  collections  of  small  mammals  made  by  the  Division  of 
Economic  Ornithology  and  Mammalogy,  have  been  deposited  in  the 
Museum  building.  A  considerable  number  of  cases  especially  con- 
stmcted  for  their  reception,  and  of  trays,  have  been  provided  by  the 
Museum.  The  specimens  have  been  entered  promptly  by  clerks  em- 
ployed by  the  Museum  exclusively  for  that  purpose,  and  the  skulls  have 
been  cleaned  as  fast  as  received,  so  far  as  this  was  found  to  be  possible. 
ThiB  latter  work  has  made  it  necessary  to  employ  from  time  to  time  a 
number  of  additional  preparators.  More  than  three  thousand  speci« 
mens,  comprising  skins  and  skulls,  were  deposited  during  the  year,  and 
entered  upon  our  catalogues  and  numbered.  The  cleaning  of  the  skulls, 
with  a  view  to  putting  them  into  condition  for  preservation  and  exhi- 
bition, was  a  task  of  considerable  magnitude.  The  Museum  has  also 
provided  glass  vials  and  preservatives,  and  has  printed  a  certain  number 
of  special  labels  for  these  specimens. 

Dr.  O.  Hart  Merriam  has  presented  an  interesting  collection  of  rep- 
tiles firom  Arizona;  two  living  Canada  Porcupines  {Srethrizon  darsatus) 
from  northern  Minnesota ;  a  Horned  Toad  {Phrynosoma  breviroitre)  with 
a  sample  of  the  earth  upon  which  it  was  living,  from  Bridger's  Pass, 
Wyoming;  nests  and  eggs  of  Spizella  breweri^  Stumella  magna  negUfctaj 
and  Faloo  richardsoni. 

Prof.  0.  y.  Biley,  entomologist  of  the  Department,  has  added  to  the 
eolleotion  of  insects  a  large  series,  comprising  1,158  specimens,  repre- 
senting 342  species  of  Goleoptera,  Hemiptera,  and  Orthoptera,  gathered 
in  Australia  and  New  Zealand  by  Mr.  A.  Koebele,  agent  of  the  Depart- 
ment. Professor  Biley  has  also  deposited  the  collection  of  insects  of 
the  late  Dr.  Asa  Fitch. 

Mr.  L.  O.  Howard,  assistant  entomologist  of  the  Department*  sent 
a  tussa  silk-moth  reared  by  him  from  a  cocoon  sent  to  the  National 
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Maseam  from  India.  The  thanks  of  the  Mnseam  are  due  to  Mr.  How- 
ard for  his  services  as  acting  curator  of  the  Department  of  iDsects  in 
the  Museum  during  the  absence  of  the  honorary  curator. 

Through  Dr.  B.  E.  Fernow,  chief  of  the  Division  of  Forestry,  has 
been  received  a  large  map  which  was  exhibited  at  the  Paris  Ezposi- 
tiouy  showing  the  percentage  of  forest-areas. 

The  valuable  services  of  Professor  Biley,  as  honorary  curator  of  the 
Department  of  Insects;  of  Dr.  B.  E.  Femow  as  honorary  curator  of  the 
forestry  collection,  and  of  Dr.  George  Yasey,  as  honorary  curator  of 
the  Department  of  Botany,  have  been  continued. 

UNITED  STATES  FISH  COMMISSION. 

The  cruise  of  the  steamer  Albatross  in  the  West  Indies  and  in  the 
Pacific  Ocean  has  resulted  in  some  very  important  additions  to  the 
collections  of  the  National  Museum. 

The  following  statement  gives  the  general  character  of  these  collec- 
tions, which  have  been  transmitted  to  the  Museum  by  Col.  Marshall 
McDonald)  Commissioner  of  Fisheries. 

A  series  of  Echini  from  the  North  Pacific  Ocean ;  226  specimens  of 
birds  collect'Cd  by  the  naturalists  of  the  steamer  Albatross  on  the  west 
coast  of  America  during  1888-'89.  (The  collection  was  made  mainly 
through  the  efforts  of  Mr.  Charles  H.  Townsend.)  A  collection  of 
alcoholic  fishes  from  Galapagos  Islands;  specimens  of  bats,  coyote 
skull,  botanical  specimens,  dried  plants,  guano,  birds'  nests,  stone  im- 
plements and  shells,  human  skulls  and  skeleton,  specimens  of  natnnd 
history,  reptiles  and  batrachians,  and  insects  from  the  western  coast  of 
North  America,  were  also  received.  Samples  of  dried  hake  sounds, 
and  sheet  isinglass  manufactured  from  the  same,  two  Gulls  (Larusglau- 
cescens)j  fresh  specimens  of  Pickerel  and  of  Weak-fish  from  the  aqnaria 
of  the  Commission,  two  skeletons  of  Cormorants  {Phalaorooorax  dilaphus 
and  Phalacrocorax  penicillatus)  and  a  stu£fed  skin  of  Saw-fish  {Prisiis 
pectinatus)^  have  also  been  received. 

Through  Dr.  D.  S.  Jordan,  president  of  the  Indiana  State  Uniyersity, 
have  been  received  type  series  of  fishes  collected  in  Colorado,  Utah,  and 
Kansas }  115  specimens  of  cray -fishes  from  Virginia,  North  Carolina^ 
Tennessee,  Michigan  and  Indiana.  Specimens  of  reptiles,  batrachians, 
and  insects,  collected  in  Virginia  and  elsewhere,  also  type  series  of 
fishes,  alcoholic  shells,  mammals,  and  reptiles  from  the  Yellowstone 
Park  have  been  received.  Dr.  Jordan  has  made  several  important 
collections  of  fishes  during  the  summer,  and,  with  the  assistance  of  Dr. 
Bollman,  has  described  them.  These  descriptions  have  been  pabUshed 
by  the  Fish  Commission.  The  fishes  have  been  transferred  to  the  col- 
lection in  the  National  Museum. 

Mr.  William  F.  Page,  superintendent  of  the  H.  S.  Fish  OommiMlon 
Atation  at  Neosho,  Missouri,  presented  the  wing  of  a  bird  whioli  waa 
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shot  on  the  gronnds  of  the  station,  and  a  specimen  of  Black  Tern  {ffy- 
droehelidon  lari/ormis  surinameMts). 

Through  Mr.  Vinal  N.  Edwards  fresh  specimens  of  eels  collected  at 
Wood's  Holly  MassaohnsettSy  were  received. 

From  Messrs.  Leslie  A.  Lee  and  Thomas  Lee  was  obtained  a  collec- 
tion of  spears,  spear-points,  baskets,  and  other  ethnological  objects, 
from  the  Foegian  Islands,  Sonth  America. 

Mr.  WUliam  P.  Seal,  saperintendent  of  the  aquaria  at  Wood's  Holl, 
Massachusetts,  sent  a  fresh  specimen  of  Sheepshead  (Diplodus  probata- 
eephalus)  from  Chesapeake  Bay. 

At  the  instance  of  Oapt.  J.  W.  Oollins,  a  valaable  collection  of  bnild* 
ers'  models  of  vessels  was  obtained  from  Mr.  W.  H.  Abbott,  of  the  U. 
S.  Fish  Commission.  A  list  of  the  models  is  given  in  the  accession 
list 

The  valaable  services  of  Mr.  Bichard  Bathbun,  as  honorary  curator 
of  Marine  Invertebrates;  Dr.  Tarleton  H.  Bean,  as  honorary  cnrator 
of  Fishes;  and  Capt.  J.  W.  Collins,  as  honorary  curator  of  Naval 
Architecture,  have  been  continued  through  the  courtesy  of  the  Com- 
missioner. 

BUREATJ  OP  ETHNOLOGY. 

fRirongh  the  cooperation  of  Maj.  J.  W.  Powell,  Director,  the  following 
collections  have  been  received  from  the  officers  of  the  Bureau: 

From  Bev.  J.  Owen  Dorsey  were  received  two  models  offish-hawks 
and  one  model  of  retrieving-harpoon,  from  the  N&l-tdn-n^  tdn-n^  Indi- 
ans of  Oregon. 

A  model  of  Wolpi,  one  of  the  Tusayan  villages,  Arizona,  and  models 
of  Tewa  and  Sechomovi,  Tusayan  pueblos,  have  been  deposited  in  the 
Moseom. 

From  Mr.  James  Mooney  were  received  a  collection  of  baskets,  moc- 
casins, polishing-stones.  conjuring-stones,  ball-pants,  scratchers,  bullet- 
mold,  lancet,  cupping-horn,  etc.,  obtained  from  the  East  Cherokee  Bes- 
ervation,  North  Carolina. 

Throngb  the  courtesy  of  the  Director,  the  Department  of  American 
Prehistoric  Pottery  in  the  National  Museum,  which  was  established 
loveral  years  ago,  has  continued  under  the  curatorship  of  Mr.  W.  H. 
Holmes. 

J.— BXPLOBATIONS. 

By  an  act  of  Congress,*  provision  was  made  to  defray  the  expense  of 
lending  a  scientific  expedition  to  the  west  coast  of  Africa  for  the  pur- 
pose of  observing  the  total  eclipse  of  the  sun,  occurring  on  December 
28,  1889.  In  accordance  with  the  recommendations  of  a  board  ap- 
pointed by  the  Chief  of  the  Bureau  of  Navigation  to  devise  plans,  etc., 
tiie  details  of  the  expedition  were  arranged. 

«  Passed  March  2,  1889. 
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Tiiroagh  the  coartesy  of  Prof.  David  P.  Todd,  of  AtnherBt  College, 
Ma8sachasetts,  in  charge  of  the  expedition,  arrangements  were  made 
whereby  Mr.  William  Harvey  Brown,  of  the  National  Musenm,  was 
detailed  to  accompany  the  expedition  in  the  interest  of  the  Museum, 
for  the  purpose  of  making  collections  of  natural  history  objects,  espe- 
cially fishes  and  mammals. 

The  expedition  party  sailed  on  October  16, 1889,  on  the  United  States 
steamer  Pensacola.  The  steamer  served  as  headquarters  for  Mr.  Brown 
and  his  party,  and  in  making  the  collections  he  has  been  very  gener- 
ously assisted  by  the  officers  and  seamen. 

At  the  Azores,  Mr.  Brown  made  a  small  collection  of  fishes  and  shells. 
Writing  from  Cape  Town  on  February  3, 1890,  he  says: 

We  have  sacoeeded  in  filliDg  15  tanks  and  a  namber  of  Jan  and  bottles  with  alco- 
holics, besides  collecting  a  large  namber  of  plants  and  insects,  some  skeletons,  and 
some  excellent  anthropological  material.  The  ungulates  of  South  Africa  aie  rapidly 
disappearing  before  the  advance  of  civilization ;  some  are  already  scarce.  If  we  want 
a  good  representation  of  these  in  our  Museum,  now  is  the  time  to  get  them. 

Several  important  collections  were  received  in  June,  1890. 

From  preliminary  reports  prepared  by  some  of  the  curators  in  the 
Museum  the  following  prelimiDary  statement  has  been  compiled : 

ExHNOLoaY. — The  Department  of  Ethnology  received  a  collection  of 
objects,  consisting  of  an  idol  used  in  fetish-dance,  with  grass-fringe  dress; 
gaming-stool,  with  seeds  used  in  playing ;  carrying  or  fishing-basket 
of  twined  open  work ;  long  carrying-basket  or  frame,  showing  work  of 
weaving ;  finer  specimen  of  carrying-basket ;  complete  outfit  of  pro* 
fessional  carrier,  head-band  and  staff;  fruit- wallet ;  throwing-club; 
hoe  (of  native  manufacture) ;  bottle  of  fetish-paint,  made  of  rawhide ; 
pad  worn  on  the  arm ;  musical  instrument  with  gourd  resonator ;  mus- 
ical instrument  (stringed) ;  drum  used  in  fetish  ceremonies ;  weaving 
outfit,  distaff,  spindle,  cotton- ginning  sticks,  loom  complete  with  speci* 
mens  half  done ;  pipe  of  clay ;  three  pottery  dishes ;  fish -fyke,  and  fish* 
spear.    All  of  these  objects  are  new  and  very  acceptable* 

Mammals. — The  mammals  collected  by  the  Eclipse  Expedition  are  33 
in  number  and  represent  16  species.  With  the  exception  of  7  speci- 
mens all  were  collected  at  Gunga,  on  the  Ooanza  Biver,  in  Angola. 
Only  two  of  the  species,  the  Black  Bat  {Mus  ratlus)  and  the  Bonte-bok 
(Alcelaphus  pygargus)^  were  previously  represented  in  the  National 
Museum,  and  the  collection,  though  small,  is  of  considerable  interest. 

The  following  is  a  list  of  the  mammals  received: 

Carnivores, 

Genelta  pardina  Qeoff.    Pardine  Qenet.    Male,  adult.    Cunga. 

Antelopes, 

Tragelaphus  gratus  Sclater.    Bash  Buck. 

Male,  Cunga,  December  28,  1889.    (18793.) 
Female,  Canga,  December  27, 1889.    (18794.) 
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Two  excellent  skins  of  this  fine  antelope  were  collected  by  the  expedi- 
tion. The  white  preocnlar  band  is  not  strongly  marked  in  the  male  and 
it  is  absent  in  the  female.    The  type  of  the  species  was  from  the  Oaboon; 

Dragelaphua  aylvatioua  (Sparrtb.)    Bash  Back. 

Horos  of  a  male.    From  South  Africa.    Presented  by  Mr.  Frye.    (18823.) 
Gazella  eucKore  (Lichtenstein).    Spring- bok. 

Two  pairs  of  horns.    From  Sodth  Africa.    Presented  by  Mr.  Frye.    ( 18820-21 . ) 
A  loelaphuB  pygargus  ( Pallas).    Bohte-bok. 

A  pair  of  horns.    From  South  Africa.    Presented  by  Mr.  Frye.     (18822.) 
Cephalopkn^  grimmia  (Linn^).    Dnyker  Antelope. 

A  pair  of  horns  liom  South  Africa.    Presented  by  Mr.  Frye.    (18824.) 

Baisi 

Phyllorhina  cammersoni  (Geotf.). 

Male,  adult,  Cunga,  Deo.,  1889.    (18795.) 

Female,  adult,  Cunga,  Dec,  1889.    (18796.) 
Kffcieru  maerotis  Dobson. 

Male,  adult,  Cunga,  Deo.  25, 1889.    (18797.) 

The  type  of  this  species  is  from  Sierra  Leone,  tt  is  not  inclnded  by 
H.  Barboza  dn  Socage  among  the  mammals  of  Angola,  and  its  discovery 
io  this  region  is  therefore  of  interest. 

8cotopkilu9  bcrhonieut  (Geoff.). 

Female,  adnlt,  Cunga,  Dec  25,  1889.    (18798.) 
XyeHnomuB  limhatua  (Peters). 

Three  adult  females  from  Cunga,  Dec.  25,  1889.    (18799-18801.) 

Five  adolt  males  from  Cunga,  Dec,  1889.    (1880^18806.) 

Rodents, 

jfa«  raiius  Linne.    Black  rat. 

Females,  adult,  Cnnga,  Dec.,  188G.    (18608,  9,  15.) 
^jemides,  young,  Cnnga,  Dec,  1889.    (18811,  12.) 

Males,  adult,  Cunga,  Dec  25,  1889.    (18813,  14.) 

Mal^n^oung,  Cunga,  Dec,1889.    (18810,  16.) 
ifstsp. 

^male,  adnlt,  Cunga,  Dec,  1889.    (18817.) 

This  is  a  small  rat  with  white  belly,  apparently  resembling  M.  mauru9 
of  Gray. 

Upu9  eapemUs  F.  Cav.  Cape  Hare. 

Near  Cape  Town,  South  Africa,  Feb.  4,  1890.    (18818.) 
Atkeritrm  a/Heanii  Gray.    African  Brush-tailed  Porcupine. 

Almina,  Ashautee,  Nov.  27,  1889.    (18819.) 

Reptiles  and  Batrachians.— The  Department  of  Reptiles  and 
Batrachians  bas  received  a  number  of  specimens  from  the  naturalists 
^tached  to  the  expedition.  Some  of  them  were  not  in  a  satisfactory 
^tate  of  preservation,  and  from  the  fact  that  the  collection  was  made 
QQder  anfavorable  circumstances,  in  localities  already  more  or  less  ex- 
plored, it  eoald  hardly  be  exi^ectetl  to  contain  many  new  species. 

Pishes. — ^The  Department  of  Fishes  received  a  large  collection,  a  listb 
tf  the  g«iiera  of  whicbp  together  with  the  locality,  is  given  below^ 
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FISUES  (MARINE  SPECIES). 

Horiaf  Island  of  Fayal,  November  2,  1889. 


TetrodoH, 

Pomaeenirus, 

Scomber, 

Diplodus. 

Lichia. 

Tylosurus  (long  and  short  jawed). 

Box. 

Balisies  vetula. 

MugiU  jiiv. 

Traehurus  (many). 

Osiracion. 

Pagellus. 

Platjfgloseua, 

Serranua. 

Porto  Grande,  St  Vincent,  November  11  and  12,  1889. 

BalUtee. 

Gertes. 

Scorpcena. 

Teuthis. 

Polynemus,, 

Hypeneus  (29  specimens). 

Trachurops  (26  Bpecimens). 

Lutjanua. 

Vomer, 

Harengula. 

PagelluB, 

IHplodus. 

Epinephelue, 

Diagramma.                                 , 

Chatodon, 

ilfttrrpfia. 

Salariae  atlanticus. 

Tylosurus. 

St.  Paul  de  Loanda,  December  10-12,  1889. 

Tetrodon. 

ffemirhamphus  (6  specimens). 

TrUihxurue  (6  specimenH). 

Fodiator. 

Caranx  (6  specimens). 

Brevoortia  (5  specimens). 

Pagellus. 

Harengula  (8  specimens). 

Priatipoma  (9  specimens). 

Lagocephnlus  (4  specimens). 

Aprion  (3  specimens). 

Diplodus. 

Sphyrosna, 

Mugil  (6  specimens). 

Elmina,  Aehantee. 

Paraliehthy $ iuv,  (3  specimens). 

Elops  (several  specimens). 

Periophthalmue  (several  specimens). 

Torpedo. 

Chromie  (several  specimens). 

Gobius  (2  species,  5  specimens). 

Gerree  (9  specimens). 

Polynemus. 

Teuthie. 

Chatodon  (2  specimens). 

Caranx  (.^  specimens). 

Pristipoma  (several  specimens). 

Luljanue  (5  specimens). 

Serranus  (3  specimens). 

Mugil  (2  or  more  species,  21  specimens). 

Carcharias,  Juv. 

^eetownf 

/Sierra  Leone. 

Polynemus. 

Larimus. 

Cynoseion, 

Ckrysichthys. 

Brevoortia. 

Selene. 

Caranx. 

Albula. 

Cape  Town, 

January  18,  1890. 

Pomatomue. 

Traehurus, 

Scomber  coUae. 

Mugil. 

Pagellus. 
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From  an  old  canoe  at  sea,  N,  Lat  6<=>  38',  W.  Long.  129  4(y. 

Seriola  (13  specimens). 
St,  Helena  and  Ascension,  March  I,  1890. 
•don.  Julie. 

Aeceneion  Island^  Marchf  1890. 

Echeneie. 
Pomacanthue. 
don.  Tyloeurue  (2  speeimens). 

.  2^  33'  22",  W.  Long.  23P  57'  15",  April  14,  1890.— JiVoii*  etomaeh  ofhouito. 
anthueiav.  (7  specimens).  Tetrodon  (2  specimens). 

FISHES  (FRBSH-WATKR  SPKCIES). 

Quanza  Eiver,  Cnnga,  Angola^  Africa. 

Bola. 

Barhue  (several  species). 

Mormyrope. 
9mie.  Mormyrope. 

de  (juv.).  Ailia  (jav.). 

ketee  (Ckaracinide).  Clarias. 

I.  Eutropiue. 

de  (young  specimens,  from  pond     Chryeiciktkye. 

L.XTSKS. — The  Department  of  MoUusks  received  a  coDtribation  of 
ic  and  dry  shells,  of  which  the  following  is  a  list : 

ellariue  MUll,  Fayal,  Azores  Islands. 

otundata,  Milll,  Fayal,  Azores  Islands. 

f  St.  Helena  Lesson,  Diana's  Peak,  St.  Helena. 

b&Ueata  Rve,  Freetown,  Sierra  Leone. 

variegata  Rolssy. 

perdix  Lam.,  Freetown,  Sierra  Leone. 

{Limicolaria)  flammea  Bmg,  Freetown,  Sierra  Leone. 

{Limicolaria)  numidica  Rve,  Freetown,  Sierra  Leone. 
{Pithohelix)  ventricoaue  Drap,  Fayal,  Azores  Islands. 
ieraa  Miiil,  Fayal,  Azores  Islands. 

heba) pisana  Miill,  Fayal,  Azores  Islands;  Cape  Town,  Good  Hope. 
iilaris  Fer.,  Green  Mountain,  Ascension  Island. 
Ideirarum  M.  and  D.,  Fayal,  Azores  Island. 
•hula  Charp,  Fayal,  Azores  Islands. 

ia  lintolata  Orb.,  Porto  Grande,  St.  Vincent  Island,  Ashantee,  West  Africa. 
ia  sp.,  Porto  Grande,  St.  Vincent  Island, 
p.,  Porto  Grande,  St.  Vincent  Island, 
id  to  Bmg,  Porto  Grande,  Island  St.  Vincent. 
itrigillata  Linn.,  Porto  Grande,  St.  Vincent  Island. 
^negaleneie  Lam.,  Porto  Grande,  St.  Vincent  Island. 
^hlorata  Lam.,  Porto  Grande,  St.  Vincent  Island. 
inieaeue  Ilwass.,  Porto  Grande,  St.  Vincent  Island, 
-ifl  eimilie  Sow.,  Porto  Grande,  St  Vincent  Island. 
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Oliva  flammulata  Lain.,  Porto  Grande,  St.  Vincent  Island. 

Olivaneillaria  nana  Lam.,  Porto  Grande,  St.  Vincent  Island. 

Agaronia  acuminata  Lam.,  Porto  Grande,  St.  Vincent  l8land« 

Mitraplnmbea  Lam.,  Porto  Grande,  St.  Vincent  Island. 

Mitra  fuBca  Swains,  Fayal,  Azores  Islands. 

Mitra  barhadensia  Gmel.,  Ascension  Island. 

Leucozania  trUerialU  Lam.,  Porto  Grande,  St.  Vincent  Island. 

Cominella  limhosa  Lam.,  Porto  Grande,  St.  Vincent  Island ;  Cape  Town,  Cape  of  Good 

Hope. 
Triionidea  variegata  Gray,  Porto  Grande,  St.  Vincent  Island. 

Columbella  rustica  Linn.,  Fayal,  Azores  Islands ;  Porto  Grande,  St.  Vincent  Island. 
Columhella  (Mitrella)  cribraria  Lam.,  Porto  Grande,  St.  Vincent  Island. 
Murex  {Phyllonotu8)  rosarium  Cheran.,  Porto  Grande,  St.  Vincent  Island. 
Murex  (Ocinehra)  augnlaris  Lam.,  Porto  Grande,  St.  Vincent  Island. 
Purpura  hfpmasioma  Linn.,  Fayal,  Azores  Islands ;  Porto  Grande,  St.  Vincent  Island; 

Elmina,  Ashautee,  West  Africa. 
Purpura  hoemastoma  Linn.,  yar..  Island  of  St.  Helena. 
Purpura  oingulaia  Lam.,  Cape  Town,  Cape  Good  Hope. 
Purpura  neriioidea  liinn.,  Porto  Grande,  St.  Vincent  Island. 
Shtrum  nodulosum  C.  B.  Ad.,  Porto  Grande,  St.  Vincent  Island. 
Sistrum  nodulosum  C.  B.  Ad.,  variety  or  new  species,  Porto  Grande,  St.  Vincent  Island. 
Jianella  argua  Gmel.,  Cape  Town,  Cape  Good  Hope. 
Cyprcea  apurca  Linn.,  Porto  Grande,  St.  Vincent  Island. 
Sirombu$  buhonius  Lam. 
JStrombusfasciatua  Gmel. 

JStrambu8  coranaius  Defrance,  Porto  Grande,  St.  Vincent  Island. 
Cerithium  atratum  Bru|2^.,  Porto  Grande,  St.  Vincent  Island. 
'Cerithium  vulgatum  Brug.,  Porto  Grande,  St.  Vincent  Island. 
Planaxia  lineatua  Da  Costa,  Porto  Grande,  St.  Vincent  Island. 
Fermetus  Adanaonii  Daudiu.,  Porto  Grande,  St.  Vincent  Island. 
iFermeius  interliraius  Steams  nom.  proY.  (perhaps  should  be  separated  and  placed  in  i 

new  genus),  Porto  Grande,  St.  Vincent  Island. 
Littorina  atriaia  King,  Fayal,  Azores  Islands ;  Porto  Grande,  St.  Vincent  Island.       ^ 
JAttorinapylchella  Dkr.,  Porto  Grande,  St.  Vincent  Island;  Ashautee. 
JAtiorina  cingulifera  Dkr.,  no  locality,  probably  Cape  of  Good  Hope. 
Xittorina  acabra  Linn,  Ashantee,  West  Africa. 
Tectariua  miliaria  Q.  andG.,  Ascension  Island. 
/Foaaarua  ambiguua  Linn.,  Porto  Grande,  St.  Vincent  Island. 
Xaniaiea  sp.,  Cuuga,  West  Africa. 

jHipponyx  barbata  Sow.,  Porto  Grande,  St.  Vincent  Island. 
Trochita  radiana  Lam.,  Porto  Grande,  St.  Vincent  Island. 
Naiica/oraia  Rve.,  Fayal,  Azores  Islands. 

lanthina  communia  Lam.,  Fayal,  Azores  Islands;  Porto  Grande,  St.  Vincent  Island. 
Pyramidella  dolabrata  Linn.,  a  variety  of  this,  possibly  a  new  species;  Porto  Grande 

St.  Vincent  Island. 
^erila  neritinoidea  Rve.,  Ashantee,  West  Africa. 
Nerita  Aacenaionia  Chem.,  Ascension  Island. 
Pkaaianella  Capenaia  Dkr.,  Porto  Grande,  St.  Vincent  Island. 
Pkasianella  pulla  Linn.,  Porto  Grande,  St.  Vincent  Island. 
Pkaaianella  neritina  Dkr.,  Cape  Town,  Cape  Good  Hope. 
Pachypoma  tuber  Linn.,  ?,  habitat  probably  Barbadoes. 
Oailinia  Tamai  Dkr.,  Porto  Grande,  St.  Vincent  Island. 
'Gibbula  Naaaavienaia  Chemn. 

'Oibbula  umbilicaria  Linn.,  var.,  Porto  Grande,  St.  Vincent  Island. 
*<}XM»iele  $agit\fera  Lam.,  Cape  Town,  Cape  Good  Hope. 
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TalhiiB  Bfrtaia  Lam.,  Fayal,  Azores  Islands.  ' 

^ismrella  alahastritta  Rve.,  Porto  Grande,  St.  Vincent  Island. 

%$$ureUa  muiahilU  Sow.,  Cape  Town,  Cape  Good  Hope. 

*aUUa  Mareleti  Drouet. 

*attUa  ruiiica  Linn.,  var.  and  junior,  Fayal,  Azcfrea  Islands. 

*ateUa  Gomeni  Dronet. 

^aiella  ruttiea  Linn.,  Fayal,  Azores  Islands. 

^atella  Argenvillii  Kranss,  Island  St.  Helena ;  Cape  Town,  Cape  Good  Hope. 

^atelUi  plumbea  Lam.,  Porto  Grande,  St.  Vincent  Island. 

^atella pUcata  Bom.,  Porto  Grande,  St.  Vincent  Island. 

^aUUa  Bandanii  Dronet,  Cape  Town,  Cape  Good  Hope. 

^atella  ocuJmm  Born.,  Cape  Town,  Cape  Good  Hope. 

^aUlla  cochlear  Gmel.,  Cape  Town,  Cape  Good  Hope. 

^ateVa  pruinoaa  Kranss,  Cape  Town,  Cape  Good  Hope. 

^aidla  ffranularis  Linn. 

^aUUa  deniiculata  Mart.,  Cape  Town,  Cape  Good  Hope. 

Chiton  {Stcnoplax) purpurascena  C.  B.  Ad.,  Barbadoes. 

liitoH  cjfaneopunctaiua  Kranss. 

CkitoH  capenaia  Gray,  var..  Cape  Town,  Cape  Good  Hope. 

\pirula  fragilia  Lam.,  Fayal,  Azores  Islands. 

ktopua  sp..  Ascension  Island. 

Septa  oficinalia  Linn.,  St.  Paul  de  Loanda,  West  Africa. 

htrea  mordax  Gould,  Ascension  Island. 

htreafrona  Lam.,  Porto  Grande,  St.  Vincent  Island. 

)pond^lua  gatderopua  Linn.,  Porto  Grande,  St.  Vincent  Island. 

^pamdylua  imhutua  Rye.,  Ascension  Island. 

'ee/en  miniaceus  Rye.,  Fayal,  Azores  Islands. 

iognamen  pema  Linn. 

laognamen  dentiferua  Krauss,  Ascension  Island ;  Porto  Grande,  St.  Vincent  Island. 

iytilua  atropurpureua  Dkr.,  Fayal,  Azores  Islands. 

)ifftilua  avalia  Lam.,  Porto  Grande,  St.  Vincent  Island. 

\iftUma  edulia  Linn,  f.  Cape  Town,  Cape  Good  Hope. 

)Ijftilua  Magellanicua  Chemn.,  Cape  Town,  Cape  Good  Hope. 

Iith4tpkagua  ariatatua  Sol. 

Utkophagua  caudigenia  Lam.,  Porto  Grande,  St.  Vincent  Island. 

Dreiaaenaia  Africana  Van  Ben.,  Asbantee. 

Area  Noae  Linn.,  Porto  Grande,  St.  Vincent  Island. 

Area  tetragona  Poli. 

t  Jroa  navicutaria  Brng.,  Ascension  Island ;  Porto  Grande,  St.  Vincent  Island. 

Area  koJoaerica  Rye,  Porto  Grande,  St.  Vincent  Island. 

Arearhomhica  Born.,  Porto  Grande,  St.  Vincent  Island. 

^fcaieiit{i>  Gmel.,  Porto  Grande,  St.  Vincent  Island;  Freetown,  Sierra  Leone;  Asb- 
antee. 

PtdMneulua  vioteacena. 

f^KinncuIua  aiellatua  Lam.,  Porto  Grande,  St.  Vincent  Island. 

VnxQ  Gaboonenaia  Kuster,  Cunga. 

^rdilaajar  Brng.,  Porto  Grande,  St.  Vincent  Island. 

^rdium  ringena  Cbemn.,  Porto  Grande,  St.  Vincent  Island  ;  Asbantee. 

^•niw  rugoaa  Desb..  Porto  Grande,  St.  Vincent  Island. 

^<»«f  airiata  Gray.,  Asbantee. 

^^liala  chione  Linn.,  Fayal,  Azores  Islands. 

^aia  Orhigngi  Dkr.,  Porto  Grande,  St.  Vincent  Island. 

^'ata  iaacardia  Dkr.,  Porto  Grande,  St.  Vincent  Island. 

^nia  tarrida  Rye. 

'^^nia  orbignyi  Dkr.,  Porto  Grande,  St.  Vincent  Island. 


108  REPORT  OF  NATIONAL  MUSEUM,  1890. 

Do^inia  fibula  Rve.,  Porto  Grande,  St.  VinooDt  Island. 

Diplodonia  rotundata  Miill.,  Fayal,  Azores  Islands. 

Donax  rugosua  Linn.,  Porto  Grande,  St.  Vincent  Island ;  St. Paul  de  LoMida. 

Mactra  Jdanaoni  Phil.,  Porto  Grande,  St.  Vincent  Island. 

LoriptB  lacUu*  Linn.,  Porto  Grande,  St.  Vincent  Island. 

Tellina  MadagascarienHs  Gmel.,  Porto  Grande,  St.  Vincent  Island. 

Tellina  incarnata  Linn.,  Fayal,  Azores  Islands. 

Insects. — ^The  Department  of  Insects  received  a  collection  from 
southern  and  western  Africa.  It  arrived  in  very  good  condition,  the 
lepidoptera  packed  in  papers,  and  the  remainder  of  the  material  in 
alcohol.  The  collection  comprised  some  250  si>ecies,  most  of  them 
represented  in  fair  series  and  representing  the  different  orders  in  the 
following  proportions : 

Lepidoptera  (40  species).  Hymenoptera  (25  species). 

Coleoptera  (74  species).  Diptera  (7  siiecies). 

Orthoptera  (46  species).  Myriapoda  (10  species). 

Pseudoneuroptera  (10  species).  Araohnida  (12  species). 
Heniiptera  (19  species). 

The  Musenm  collections  are  poor  in  the  fanna  of  this  region,  and 
nearly  all  the  species  were  heretofore  nnrepresented.  The  Hymenop- 
tera have  been  sent  to  Mr.  W.  F.  Kirby,  of  the  British  Musenm ;  the 
Orthoptera  to  M.  Henri  de  Sanssure,  of  Gtoneva,  Switzerland ;  the  He- 
miptera  to  M.  A.  Montandon,  of  Bucharest,  Boumania,  and  most  of  the 
Coleoptera  to  Dr.  David  Sharp,  of  Dartford,  England.  The  majority  of 
the  Lepidoptera  were  determined  in  Washington,  thanks  to  Mr.  Boland 
Trimen's  recent  monographs  of  South  African  Lepidoptera.  The  re- 
mainder of  the  Lepidoptera  have  been  sent  to  Bev.  W.  J.  Holland,  of 
Pittsburgh,  Pennsylvania.  The  Myriapoda  are  in  the  hands  of  Prof. 
L.  M.  Underwood,  of  Syracuse,  New  York ;  the  Arachnida  have  been 
referred  to  Dr.  George  Marx,  of  Washington,  and  the  few  Diptera  have 
not  yet  been  disposed  of. 

The  following  statement  has  reference  to  the  Lepidoptera  and  Cole- 
optera, and  three  species  of  Hemiptera,  which  have  been  determined 
in  Washington : 

LEPIDOPTERA. 

Saborder  Rh5paix>ckra. 

Family  Nymphalidce, 

Danais  ehry$ippu8  L.,  var.  dorippus  King. 

Roland  Trimen,  South  African  Butterflies,  vol.  i,  London,  1887;  9  specimeiii 
from  Congo,  and  2  from  St.  Helena. 
Danaia  chryHppua  L.,  var.  alcippua  Cram. 

Trimen,  loccii.j  1  specimen,  Freetown. 
DanaU  plexippua  Fab.,  2  specimens,  Fayal,  Azores. 
Acropa  horia  L. 

Trimen,  loc,  ciLy  9  specimens,  Cape  Town. 
Acropa  eucedon  L. 

Trimen,  lac,  ciLy  11  specimens,  Congo. 
aerena  Fab.,  var.,  1  specimen,  Congo. 
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FifrawuU  cardui  L.,  4  specimeDs,  Sfc.  Helena. 
Preci$amestri9  Dm.,  2  specimens,  Freetown. 
NephU  marpeata  Hopfifer. 

Trimen,  lac,  ciLf  1  specimen,  Freetown. 
Diadema  mUippM$  L. 

Trimen,  loc,  ctt,  3  specimens,  St.  Panl  de  Loanda ;  1  specimen,  Congo. 
HawMnumida  deedalua  Fab. 

Trimen,  loc,  cit,,  1  specimen,  Freetown. 
Hwma  ccmii  Dru.,  1  specimen,  Freetown,  Sierra  Leone. 

Family  PapiHotUda, 

Teriaa  tethiopica  Trimen. 

Trimen,  South  African  Butterflies,  vol.  iii,  London,  1889 ;   1  specimen,  Sierra 
Leone ;  4  specimens,  Congo ;  3  specimens,  Freetown. 
M$lotkri9  ohloriB  Fab. 
M^loihria  ruppelUi  Koch. 

Trimen,  loc.  cit,,  2  specimens  ^  and  9  >  Freetown. 
MgloikrU poppta  Cram.,  1  specimen  9 ,  Freetown. 
Pieris  gidica  Godart. 

Trimen,  loc.  d^,  8  specimens  <f  and  1  specimen  9 1  Congo. 
PierU  Becerina  Cram. 

Trimen,  loo,  dt.,  2  specimens <^  and  9 » Porto  Grande;  2  specimens <^  and  9 ,  Congo. 
ColioB  eUeira  L. 

Trimen,  loceil.,  1  specimen  9,  Cape  Town. 
AfpofiHa  eripkiB  Godart. 

Trimen,  loc.  oil.,  1  specimen  9*  Congo. 
TtrmoolmB  evippe  L. 

Trimen,  loc  oil.,  2 specimens  ^ ,  St.  Paul  de  Loanda;  1  specimen  ^ ,  Porto  Grande, 
Cape  Verde  Islands. 
Teraoolus  omphale  Godart. 

Trimen,  loo,  oil.,  2  specimens,  St.  Paul  de  Loanda. 
TeraeoluM  veita  Reiohe. 

Trimen,  loc  oil.,  1  specimen,  St.  Paul  de  Loanda. 
Popilto  demoleuo  L. 

Trimen,  loc  cit^  2  specimens,  Congo ;  1  specimen,  Elmina,  Gold  Coast. 

Family  JTesperidtB, 

PierygoBpidea  Jle9M8  Fab. 

Trimen,  loo,  ctl.,  1  specimen,  Freetown ;  1  specimen,  Elmina,  Gold  Coast. 

Suborder  Hbterockra. 

Family  Zygamidae, 

MmAromiafulvida  Butler. 

Trans.  Ent.  Soc.  London,  1888,  p.  112 ;  2  specimens,  Freetown. 
^^uknmia  tplendens  Butler. 

Loc.  cit.,  p.  113 ;  1  specimen,  Freetown. 
AkArofliia  tperckiuo  Cram. 

Three  speoiraent,  Freetown. 

UNDETERMINED. 

Sieren  Bpeoimens  of  Dlnmalt  and  nine  specimens  of  Heterooera. 


110  REPORT  OF  NATIONAL  MUSEUM^  1890. 

COLEOPTERA. 
Caloaoma  rugosum  Do  Geer. 

One  BpecimeD,  Porto  Grande,  Cape  Verde  Islaods. 
Anthia  lO-guttata  L. 

One  specimen,  Cape  Town. 
Cifbister  senegalensis  Aube. 

Sharpen  Monograph  No.  1145,  1  specimen,  Congo. 
Cifhiter  tripuHctatu8  01, 

Sharp's  Mouog.  No.  1140,  31  specimens^  St.  Paul  de  Loanda. 
CyhUter  filicornia. 

Sharp's  Monog,  No.  11^<K),  6  specimens,  Congo. 
Ereles  8tieUeu$  L. 

Sharp's  Monog.  No.  1095, 5  specimens,  St.  Paul  de  Loanda. 
Dtneutes  BuhapinosuB  King. 

One  specimen,  St.  Paul  de  Loanda. 
Dineutes  aereus  Klug. 

One  specimen,  Freetown,  Sierra  Leone. 
Berosm  cuspidatus  Erichs. 

Wiegm.  Arch.,  1843,  1  specimen,  Congo. 
GoeriiM  olens  Miill. 

Two  specimens,  Fayal,  Azores. 
Gifmnopleurus  vircns  £r. 

Fifteen  specimens,  St.  Paul  de  Loanda. 
Oryctes  boas  Fab. 

One  specimen  ^,  Elmina,  Gold  Coast.    One  specimen  $,  St.  Paal  de  Loanda. 
Temnorhynchua  diana  Beauv. 

One  specimen,  Congo. 
Pachnoda  marginata  Dru. 

Fifteen  specimens,  Elmina,  Gold  Coast. 
Heterorrhina  manooeroB  Gory  et  Perch. 

Two  specimens,  St.  Paul  do  Loanda. 
Phryneia  Bpinator  Fab. 

One  specimen,  Congo,  58  species  unnamed. 

HETEROPTERA. 
Sphaerocaria  arguB  Dm. 

Two  specimens,  Congo. 
SphaerocoriB  ooellaUu  Klug. 

Forty-nine  specimens,  and  three  specimens  larva,  Congo. 
Hotea  gambia  Fab. 

Two  specimens,  Congo. 

GEOLOGY.— The  Department  of  (Geology  received  a  speoimen  of  chal- 
copyrite  from  Ascension  Island ;  one  specimen  of  shell  limestone  from 
the  Barbadoes,  and  several  pieces  of  lava  from  Porto  Grande  and 
Horta,  Fayal  Island,  Azores.  So  far  as  can  be  determined  by  simple 
microscopic  examination,  these  rocks  are  ordinary  basalts.  Astady  of 
thin  sections  with  a  microscope  might  lead  to  different  conclusions,  but 
these  can  not  be  well  prepared  at  present,  owing  to  the  onosaal  press- 
ure in  other  directions.  This  work  will,  however,  be  undertaken  at 
some  future  time. 

The  Department  of  Marine  Invertebrates  received  a  ooUeotion  of 
crustaceans,  echinoderms,  worms,  bryozoans,  spongeSi  aotinians,  and 
nullipore  coralS|  firom  Azores  and  Gape  Yerde  Islands. 
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The  Department  of  Comparative  Anatomy  received  a  few  specimens 
of  alcoholic  birds  for  skeletons. 

The  Department  of  Birds  received  a  collection  of  dry  and  alcoholic 
birds,  a  report  upon  which  will  be  furnished  hereafter. 

A  collection  was  received  by  the  Department  of  Botany,  a  report 
apon  which  will  be  famished  by  the  curator  as  soon  as  practicable. 

On  April  10, 1890,  Mr.  Brown  accompanied  an  exploring  exjiedition 
sent  by  the  British  South  African  Exploration  Company,  with  a  view  to 
opening  up  the  country  for  settlement,  toMatabela  and  Mashona  lands, 
about  2,000  miles  from  Cape  Town,  and  near  the  Zambesi  River.  The 
expedition  consisted  of  two  hundred  white  men  and  four  hundred 
negroes.  Excellent  facilities  for  collecting  were  furnished  by  Mr.  John- 
son, the  director  of  the  expedition,  who  also  kindly  offered  to  send 
specimens  of  natural  history  intended  for  the  National  Museum  free  of 
charge  to  Kimberly,  by  the  company's  ox  teams.  The  Government 
railway  has  also  offered  to  carry  collections  free  from  Kimberly  to  Cape 
Town.  M  r.  Linley,  of  the  South  African  branch  of  the  New  York  Equitable 
Assurance  Association  in  Cape  Town,  kindly  volunteered  to  attend  to 
the  interests  of  the  National  Museum  in  Cape  Town,  and  arrangements 
have  been  made  with  the  taxidermist  of  the  South  African  Museum  in 
Cape  Town  to  repack  the  specimens  for  shipment  to  the  United  States. 

Incidentally  the  Museum  has  received,  through  Mr.  Brown,  several 
collections  of  African  material  from  private  individuals.  Be  v.  O.  H.  B. 
Fisk  presented  an  excellent  series  of  living  tortoises  and  some  chame* 
teous.  Mr.  J.  H.  Brady  contributed  a  series  of  South  African  coleop* 
tera.  Mr.  P.  McOwan,  director  of  the  Botanical  Garden  at  Cape  Town, 
sent  to  the  Museum  haibs  of  Arotopus  ecAiiMiftM, capsules  of  Vnariapro- 
cumbenSj  Unari  Burchelliij  and  Bogena  longiflora.  Mr.  Frye,  of  Cape 
Town,  presented,  through  Prof.  Cleveland  Abbe,  a  collection  of  natural 
history  specimens,  including  a  series  of  antelope  horns.  The  superin- 
tendent  of  the  Kimberly  Diamond  Mines  presented  to  the  Smithsonian 
Institution  some  specimens  of  the  rocks  in  the  gold  mines.  Dr.  C.  H. 
White,  of  the  United  States  steaiier  PensaooUiy  collected  insects  for  the 
Museum  at  Cape  Ledo.  Offers  to  3xchange  birds  and  mammals  were 
also  proposed. 

Befereuce  was  made  in  the  report  for  1889*  to  the  valuable  collections 
obtained  in  Morocco  for  the  National  Museum  by  Mr.  Talcott  Williams, 
and  a  preliminary  report  upon  the  work  which  he  accomplished  was 
paMished  iu  the  same  place.  It  was  hoped  that  it  would  be  possible  to 
publish  iu  this  report  a  full  s'.atement  of  what  has  been  accomplished. 
This  can  not  be  done  until  the  specimens  have  been  unpacked  and  dis- 
tributed in  the  Museum  and  a  list  made  of  them.  Unfortunately  Mr. 
Williams  has  not  yet  been  able  to  attend  to  this. 

The  following  informat'on  relating  to  his  work  has  been  gathered  from 

*  pp.  144-146. 
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letters  received  from  Mr.  Williams  since  the  report  for  1889  went  to 
press : 

Five  sheets  of  a  Berber  maouscript  were  purchased.  Tliese  manu- 
scripts are  very  rare.  Neither  the  Madrid  Boyal  Library  uor  the  Brit- 
ish Museum  owns  one,  and  the  Biblioth^que  Rationale  at  Paris  has  ouly 
two.  These  sheets  are  portions  of  one  of  a  number  of  translations  of 
Moslem  law  into  the  Berber,  made  probably  in  the  thirteenth  century. 
During  the  Arab  renaissance,  which  attended  the  founding  of  tbe 
Sherifian  dynasties,  these  Berber  books  were  destroyed,  on  the  ground 
that  the  law  could  be  written  only  in  Arabic 

The  botanical  collection  consists  of  about  300  plants,  all  of  which,  ex- 
cept 4  or  5,  are  phenagamous.  Mr.  Williams  made  no  effort  to  identify 
the  species,  but  has  expressed  his  willingness,  after  this  has  been  done 
and  the  results  published,  to  contribute  a  paper  indicating  their  distri- 
bution and  the  changes  observed  in  the  fauna  of  the  region  while  pass- 
ing from  one  elevation  or  one  formation  to  another.  Fossils  were  ob- 
tained at  Azigen,  near  Wazan,  a  place  whose  geological  horizon  has  not 
before  been  determined ;  concretions  from  Fez  from  the  only  formation 
near  the  place ;  fossils  from  encrinal  limestone  at  Yolubilis,  confirming 
previous  conclusions;  and  a  number  of  recent  fossil  shells  from  Wady 
Ghifra,  near  Azila,  extending  the  area  of  the  quaternary  formation 
already  observed  near  Tangier.  These  fossils  add  nothing  particularly 
new  to  the  observations  already  made  by  Mourlon,  Maw,  and  Yelain,  bnt^ 
since  so  few  fossils  have  been  found  in  Morocco,  these  will  be  valuable. 

A  valuable  collection  of  ethnographical  material  was  gathered  in 
Morocco.  Mr.  Williams  states  that  for  $100  he  can  have  delivered  in 
Washington  the  complete  household  equipment  of  a  city  and  village 
family. 

The  costume  of  a  city  woman  of  Fez,  a  villagers  costume,  and  also  the 
costume  of  a  man  and  woman  of  the  mountain,  representing  both  the 
Berber  and  mountain  villagers,  were  obtained.  Tbe  city  male  and 
female  costumes  of  Tangier  are  already  in  the  Museum.  The  male  cos- 
tume in  Fez  and  Tangier  is  similar,  but  the  female  costume  differs  in 
many  ways.  The  Jewish  costume  of  northern  Morocco  is  one  of  the 
most  elaborate  in  the  world.  It  is  a  most  interesting  survival  and  rap- 
idly growing  rare.  The  complete  costume,  with  its  heavy  embroidery, 
costs  $250.    This  estimate  allows  for  paste  jewelry  in  the  costume. 

Northern  Morocco  is  inhabited  by  four,  if  not  five,  races — ^the  Moor 
proper,  often  of  primitive  Arab,  Berber,  or  Spanish  descent;  the  Arab, 
either  wandering  or  sedentary  in  villages  and  cities;  the  Berber,  <v 
Eiff,  in  villages,  in  colonies  in  the  cities^  and  in  some  cases,  as  at  Tan- 
gier and  Tetuan,  intermingled  with  the  urban  population;  and  the  Jew, 
for  the  most  part  Spanish,  inhabiting  a  separate  quarter  in  each  eity. 

The  pottery  collection  was  made  with  the  special  design  to  indnde 
all  the  wares  in  ordinary  use  between  Tetuan  and  Fez.  The  pottery  of 
Spain  and  Morocco  are  closely  related,  and  Spanish  patterns  are  still 
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t  Fez.    Between  Spain  and  Persia  are  located  about  a  score  of 

centers,  which  show  the  steps  of  development  from  the  old 

and  Moorish  patterns. 
Williams  suggests  the  wisdom  of  beginning  at  once  a  collection 

folk  pottery,  the  varieties  of  which  are  fast  becoming  extinct, 
)  the  introduction  of  machinery-made  wares.    It  would  proba- 

from  $1,000  to  $1,200  to  obtain  a  complete  representation  of 
ittery  all  over  the  Mediterranean  region.  The  country  lying 
I  Persia  and  Burmah  represents  another  pottery  basio.  No 
m  museum  has  endeavored  to  make  a  collection  of  local  folk 
now  in  use  in  these  countries  save  one  or  two  in  Germany,  and, 
ich  a  collection  would  cost  but  a  small  sum  now,  it  will  soon 
impossible  to  acquire  one  at  any  price.  Mr.  Williams  suggests 
miug  places  from  which  to  purchase:  Granada,  Valencia,  Bar- 
Jatalonia,  two  points  in  Sicily,  Ehodes,  Dardanelles,  Damietta, 
N^ile,  Brusa,  Damascus,  Aleppo  or  Oorfa,  Diarbekir,  Bagdad, 
m,  Tabreez,  Ispahan,  Shiraz,  and  some  inland  points  in  Algeria, 
unis,  Tripoli,  and  Benghazi.  The  collection  should  be  made 
iureful  direction,  so  as  to  procure  pieces  of  like  use,  but  of  difler- 
em. 
[;y-four  musical  instruments  were  secured,  among  them  six  vari- 

the  gimbrede,  two  oods,  a  rabab,  a  canoon,  three  varieties  of 
l>ab,  two  ghitas,  a  zemmar,  a  lira,  four  varieties  of  drum,  two 
I  of  castanets,  and  some  whistles.  Photographs  illustrating 
iner  of  playiug  these  instruments  were  also  obtained.  Mr. 
s  has  kindly  offered  to  prepare  a  short  paper,  giving  the  name 
t»  of  each  instrument,  its  habitat  and  manner  of  playing,  its 
I,  and  a  comparison  between  it  and  other  oriental  instruments, 
es  illustrating  light,  fire,  and  the  industry  of  comb-making  and 
IS  household  utensils  were  secured. 

f  be  safely  asserted  that  this  collection,  taken  as  a  whole,  is  one 
ost  interesting  of  its  kind  that  the  Museum  has  ever  received, 
sincere  thanks  of  the  Smithsonian  Institution  are  due  to  Mr. 
s  for  the  energetic  and  intelligent  manner  in  which  he  has  ac- 
led  his  mission. 

'•  H.  Bush,  of  the  nautical  school  ship  Saratoga^  has  consented 
t  moUusks  and  other  marine  invertebrates  during  his  expedition 
Eores,  Madeira,  and  the  English  Channel.  Two  dredges,  courte- 
it  by  Col.  Marshall  McDonald,  U.  S.  Commissioner  of  Fish- 
>ve  been  placed  in  his  hands  to  aid  him  in  his  work  of  collecting 
National  Museum.  The  attention  of  Dr.  Bush  has  been  es{>e- 
lled  to  the  desirability  of  obtaining  sea-urchins,  star-fishes,  coral, 
itaceans. 

B.  Iddings,  of  the  U.  S.  Geological  Survey,  has  expressed  his 
ess  to  bear  in  mind  the  interests  of  the  National  Museum,  as 

.  Mis.  129,  pt.  2 8 
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far  as  geological  material  is  concerDed,  during  his  visit  to  Yesuvios, 
Lipari,  Stromboli,  Etnn,  and  other  iutercsting  localities. 

Mr.  E.  M.  Aaron,  Secretary  of  the  Executive  Committee  of  the  Ameri- 
ican  Entomological  Society',  has,  through  Prof.  G.  Y.  Riley,  announced 
Ins  intention  to  visit  Jamaica,  and  perhaps  Yera  Grue,  for  the  purpose 
of  making  collections  of  insects.  In  a  letter  to  Professor  Biley  in  ref- 
erence to  his  plans,  he  expresses  the  general  hope  that  he  may  be  able 
to  present  to  the  National  Museum  a  part  of  his  collections.  It  was 
not  possible  to  offer  Mr.  Aaron  a  commission  to  collect  for  the  Museum. 
He  has,  however,  been  informed  that  biologic  material  in  any  orders 
where  the  life  history  of  each  species  is  represented,  will  be  acceptable, 
as  well  as  any  good  specimens  of  species  of  the  families  Oaocidcdy  Pmfl- 
lidcc^  and  Aleurodidw,  and  of  all  families  of  parasitic  Hymeuoptera. 

Mr.  G.  li.  Orcutt,  of  San  Diego,  Galiforuia,  who  since  1880  has 
presented  to  the  National  Museum  about  thirty  collections,  including 
specimens  of  reptiles,  mammals,  insects,  mollusks,  birds,  fossils,  and 
ethnological  objects,  has  been  furnished  with  copper-tanks,  jars,  and 
alcohol  to  be  used  in  preserving  specimens  which  he  may  collect  during 
his  expedition  to  the  Golorado  desert  and  the  Oulf  of  California,  for 
which  regions  he  started  on  January  1, 1890,  w^ith  the  ex^iectation  of 
spending  four  months  in  collecting  specimens. 

Mr.  A.  J.  Miller,  of  Evansville,  Indiana,  who  in  a  letter  dated  July 
8,  1S89  states  that  he  has  discovered  a  buried  city  in  Honduras,  has 
invited  the  Smithsonian  Institution  to  join  with  him  in  carrying  on  the 
work  of  exploration  and  excavation. .  It  was  not  possible  to  furnish 
the  desired  sum  of  money.  Mr.  Miller  was  informed,  however,  that 
the  National  Museum  would  be  glad  to  purchase  from  the  antiquities 
obtained  from  the  ruins  such  objects  as  might  be  deemed  desirable  for 
addition  to  the  collections. 

Mr.  Henry  W.  Elliott,  for  many  years  connected  with  the  Alaska 
Gonnnercial  Company,  has  offered  to  collect  specimens  of  fur-seal,  fishes, 
and  marine  invertebrates  during  his  visit  this  summer  to  the  Seal- 
Islands  of  Alaska  ui)on  business  connected  with  the  United  StatesGov- 
ernment.  His  oft'er  has  been  accepted.  Mr.  Elliott  left  for  Alaska  ou 
April  24.  Through  the  courtesy  of  the  Secretary  of  the  Treasnr}*, 
arrangements  have  been  made  for  shipping  a  supply  of  alcohol  to  the 
Seal  Islands  for  Mr.  Elliott's  use  in  preserving  specimens.  Mr.  William 
Palmer,  of  the  National  Museum,  has  been  detailed  to  accompany  Mr. 
Elliott.  In  the  next  report  will  be  published  a  list  of  specimens  ob- 
tained by  Messrs.  Elliott  and  Palmer. 

collectoe's  outfits. 

With  a  view  to  facilitating  the  work  of  those  who  have  expressed 
their  willingness  to  collect  specimens  for  the  Museum,  as  well  as  those 
who  have  been  sent  out  as  collectors  by  the  Museum,  outfits  of  appani- 
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tusy  tanks,  alcohol,  etc.,  have  been  furnished.    During  the  year  1889-'90 
the  following  collectors  have  been  supplied  : 

1889. 

October  1. — ^Mr.  William  Harvey  Brown,  of  the  National  Museum, 
who  was  appointed  naturalist  on  the  United  States  Eclipse  Expedition 
to  Sooth  Africa,  was  supplied  with  a  large  outfit,  including  tanks,  al- 
cohol, jars,  oil,  linen,  tools,  guns  and  ammunition,  to  be  used  in  collect- 
ing natural  history  specimens.  Several  collections  of  fishes,  shells,  and 
marine  invertebrates  from  the  Azores  have  been  received. 

November  12. — Mr.  Frank  Burns,  of  the  U.  S.  Geological  Survey, 
kindly  ofilBred  to  collect  shells  and  birds  in  Florida.  An  outfit  has 
been  sent  to  him,  including  tanks,  alcohol,  and  shellac.  One  wood- 
pecker, 8  specimens  of  shells  from  Chattahoochee  Station,  and  21  shells 
from  the  Kitchen  midden  at  Alum  Bluffs  have  been  received. 

December  17. — Mr.  John  C.  Tolman,  collector  of  customs  at  Kadiak, 
Alaska,  has  expressed  his  willingness  to  collect  birds,  shells,  and  plants 
in  that  vicinity  for  the  National  Museum.  He  has  been  supplied  with 
cotton,  dissecting-tools,  etc.  (Jnfortunately,  however,  owing  to  ill- 
health,  be  has  been  compelled  to  defer  his  work.  He  has,  therefore, 
placed  the  outfit  in  the  hands  of  Mr.  W.  J.  Fisher,  who  has  been  for 
many  years  a  generous  collector  for  the  Smithsonian  Institution.  Mr. 
Fisher  has  been  requested  to  collect  ethnological  specimens,  and  to 
endeavor  to  complete,  as  far  as  iK)S8ible,  our  collections  of  the  fauna 
and  flora  of  Alaska.  Mr.  Tolman  intends,  however,  to  send  a  collec- 
tion of  bird's  skins. 

Decetnber  27. — Dr.  John  I.  Northrop,  of  Columbia  College,  New  York, 
who  sailed  in  January  for  the  Bahama  Islands,  has  kindly  offered  to 
present  a  duplicate  series  of  specimens  of  marine  invertebrates  and 
fishes  from  the  Bahamas  to  the  Smithsonian  Institution.  An  outfit, 
iucluding  tanks  and  tags,  has  been  sent  to  him.  He  expects  to  collect 
star-fishes,  sea-cucumbers,  small  corals,  and  shore  species  of  fishes. 

1890. 

January  6. — Mr.  C.  E.  Orcutt,  of  San  Diego,  California,  having 
arranged  for  an  expedition  to  the  Colorado  River  and  the  Gulf  of  Cali- 
fornia, kindly  offered  to  collect  shells,  fishes,  reptiles,  and  plants  from 
that  region.  An  outfit,  consisting  of  tanks,  tank- boxes,  alcohol,  butter- 
jars^  padlocks,  and  a  small  seine,  was  sent  to  him  at  Yuma,  Arizona. 
On  September  23,  3  cans,  containing  31  specimens  of  reptiles,  snakes, 
and  lizards,  were  received  from  him.  Mr.  Orcutt  has  already  donated 
20  collections  to  the  National  Museum. 

January  7. — Rev.  F.  Gardiner,  jr.,  who  sailed  from  Newport  News, 
Virginia,  for  the  West  Indies,  in  February,  was  supplied  with  tanks, 
tank-boxes,  alcohol,  tin-tags,  etc.,  for  the  purpose  of  collecting  natural- 
history  specimens.  Two  tank-boxes,  containing  alcoholic  specimens  of 
flahesi  have  already  been  received.  :  ;  f\ :  \ 
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January  25. — Aq  outfit,  including  tanks,  tank-boxes,  alcohol,  etc^ 
has  been  forwarded  to  Mr.  J.  Francis  Le  Baron,  Superintendent  of  the 
Nicaragua  Ganal  Construction  Company,  at  San  Juan  del  Norte,  Nica- 
ragua, for  the  collection  of  reptiles  and  insects.  Several  bottles  of 
alcoholic  specimens,  principally  snakes  and  insects  collected  in  Nicara- 
gua and  Costa  Bica,  have  been  received.  Mr.  Le  Baron  has  for  more 
than  twenty  years  taken  a  great  interest  in  the  welfare  of  the  Natioual 
Museum,  having  since  1867  been  a  contributor  to  the  collections  from 
the  New  England  States  and  Florida.  Since  the  transmission  of  the 
outfit,  the  Museum  has  been  informed  that  Mr.  Le  Baron  has  severed 
his  connection  with  the  company.  His  outfit  has  been  turned  over  to 
Mr.  Menocal,  who  has  kindly  consented  to  carry  on  the  work  of  collec^ 
ing  specimens. 

February  14.— Mr.  C.  H.  Eigenmann,  of  San  Diego,  California,  con- 
templating a  journey  to  Wood's  HoU,  offered  to  spend  two  or  three 
weeks  in  collecting  natural  history  specimens  between  Yuma  and  St 
Louis,  along  the  Texas  Pacific  and  Iron  Mountain  routes,  and  on  his  re- 
turn between  New  Orleans,  Houston,  San  Antonio,  and  Northeastern 
Mexico.  A  collecting  outfit  was  forwarded  to  him.  A  tank  has  been 
received  from  him  containing  alcoholic  specimens  of  fishes,  mollnsks, 
crabs,  and  shrimps. 

March  13. — Mr.  Henry  D.  Woolfe,  who  went  to  Point  Barrow,  Alaska, 
in  the  employment  of  the  Pacific  Steam  Whaling  Company,  has  kindly 
offered  to  continue  to  collect  birds'  skins,  insects,  fossils,  mammals, 
minerals,  fishes,  and  ethnological  specimens.  An  outfit  has  been  for- 
warded to  him,  in  care  of  the  Pacific  Steam  Whaling  Company,  in  San 
Francisco.  He  has  already  made  large  collections  for  the  National 
Museum. 

Apnl  24.— Dr.  William  H.  Kush,  of  the  United  States  Naval  Hospi- 
tal, Philadelphia,  Pennsylvania,  who  accompanied  the  school  ship  Sar- 
atoga on  its  recent  trip  to  the  Azores  and  the  English  coast,  has  offered 
to  make  a  collection  of  fishes  for  the  National  Museum.  For  this  par* 
pose  dredging-nets  have  been  sent  to  him. 

April  25. — ^The  collecting  outfit  which  had  been  placed  at  the  disposal 
of  Ensign  W.  L.  Howard,  has  been  transferred  to  Mr.  Henry  W.  Elliott, 
to  be  used  for  the  preservation  of  the  smaller  specimens  obtained  dur- 
ing his  visit  to  Alaska.  Mr.  Elliott  was  also  supplied  with  a  large 
outfit,  including  cotton-batting,  alum,  arsenic,  etc.  Twenty-two  pack- 
ages of  specimens  have  been  received,  but  have  not  yet  been  examined. 
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By  Ons  T.  Mason,  Curator. 


le  first  three  months  of  the  fiscal  year  were  spent  in  studying 
ropological  collections  in  Europe,  and  especially  at  the  Paris 
i>sition,  during  the  sessions  of  the  Tenth  International  Congress  of 
iropology  and  Prehistoric  Archaeology. 

the  British  Museum  a  large  amount  of  new  space  has  been  added 
le  Department  of  Ethnology  by  the  removal  of  the  Natural  His- 

Department  to  South  Kensington.  The  method  of  installation 
:hnographic,  or,  more  properly,  topographic    It  is  not  possible 

to  enlarge  upon  the  richness  of  this  material.  The  method  of 
loguing  is  worthy  of  imitation.    Each  specimen  is  accompanied 

large-sized  catalogue  card,  which  bears,  in  addition  to  ample  de- 
ition  and  identification,  a  good  drawing.  Mr.  G.  H.  Beede,  the 
itant  keeper,  is  preparing  a  new  edition  of  '< Notes  and  Queries  for 
tiropological  Observers,'^  to  be  published  by  the  British  Association 
:he  Advancement  of  Science.  This  little  manual  is  put  into  the 
Is  of  travelers,  missionaries,  and  government  officials  who  journey 
ireign  parts.    The  first  edition  elicited  much  material  and  informa- 

for  the  British  museums.    My  stay  at  the  College  of  Surgeons 

brief.    The  removal  of  Professor  Flower  to  South  Kensington 

the  absence  of  Dr.  Garson  from  the  city  deprived  me  here 
bat  intelligent  guidance  which  reveals  the  genius  of  a  museum, 
tenth  Kensington,  as  is  well  known,  the  arrangement  of  material 
epical  in  its  primary  concept,  the  whole  being  officially  connected 
I  the  English  system  of  technical  instruction.  As  soon  as  an  idea, 
ries  of  objects  belonging  to  a  class  or  to  a  country,  or  to  both,  is 
iciently  worked  out,  the  material  is  placed  on  exhibition  in  excellent 
pe,  and  a  hand-book  catalogue  is  prepared.  This  system  is  worthy 
mitation,  and  many  of  its  features  already  appear  in  the  U.  S. 
ional  Museum. 

be  unit  system  of  interchangeable  tablets,  trays,  boxes,  sliding 
wers,  and  screens  is  the  perfection  of  installation.  In  carrying  out 
plan  theKensingston  Museum  does  not  scruple  to  use  copies  and  pic- 
es of  type  forms  which  are  not  procurable,  and  large  series  of  elec- 

iie 
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trotype  and  other  reprodactioas  are  furnished  to  other  establishments. 
I  had  the  great  pleasure  of  examining  the  art  work  of  prize  scholars  in 
the  public  schools  of  Great  Britain,  set  up  in  a  large  gallery  at  Ken- 
sington. I  must  not  neglect  to  mention  the  India  Mnseum,  which  is 
very  near  to  the  South  Kensington,  containing  the  spoils  of  the  Orient 
My  visit  to  this  charming  place  was  made  very  instructive  and  delight- 
ful by  the  courtesy  of  the  keeper,  Mr.  C.  Purdon  Clarke.  In  a  collection 
devoted  to  a  single  region,  the  national  as  well  as  the  ethnic  idea  is 
sufficiently  prominent,  j^rtm/l /o^i^.  The  keeper,  therefore,  has  only 
the  notion  of  effect  to  study.  In  the  India  Museum  it  is  found  most 
convenient  to  arrange  by  material  and  style  of  treatment;  and  the 
visitor,  therefore,  especially  the  expert  and  the  specialist,  may  study 
jade  or  metal  or  textile  without  embarrassment  or  distraction.  The 
plan  of  the  Metropolitan  Museum  of  Art  in  New  York  is  somewhat  sim- 
ilar to  that  of  this  great  collection. 

The  Tower  of  London  is  now  a  great  museum  devoted  to  the  custody 
of  the  crown  jewels  and  of  an  unparalleled  collection  of  armor  and  small 
arms.  In  this  place,  as  in  many  other  European  galleries,  the  history 
of  the  building  adds  dignity  and  interest  to  the  material.  But  in  the 
construction  and  furnishing  of  new  establishments  little  will  be  found 
here  to  imitate.  The  illumination,  stairways,  convenience  of  floor 
space,  cases,  ai\d  fixtures  are  all  as  bad  as  they  could  well  be  for  par* 
poses  of  exhibition. 

The  Anthropological  Institute  holds  its  sessions  in  the  building  of 
the  Zoological  Society,  but  the  month  of  August  found  the  members  all 
scattered,  so  that  the  curator  had  small  opportunity  for  studying  the 
practical  methods  of  the  society. 

During  my  stay  in  London  I  paid  several  visits  to  Prof.  A.  H.  Keane, 
for  the  purpose  of  inspecting  his  summary  of  ethnology.  Such  a  syn- 
opsis is  most  desirable,  and  I  am  extremely  anxious  to  see  Professor 
Keane's  work  in  print. 

It  was  my  pleasure  to  spend  a  day  in  the  anthropological  portion  of 
the  Oxford  Museum.  A  galleried  annex  to  the  natural  history  build- 
ing has  been  fitted  up  for  the  reception  of  the  Lane-Fox  collection.  In 
this  museum  can  be  seen  the  best  example  of  a  topical  arrangement,  the 
purpose  being  in  each  alcove  or  range  to  show  how  the  inventive  genius 
of  man  may  have  passed  from  one  stepping-stone  to  another  in  every 
type  of  tool,  or  weapon,  or  art-production. 

Three  motives  impelled  the  curator  to  visit  Paris  in  the  month  of 
August;  namely,  the  Exposition,  the  Congresses,  and  the  resources  of 
antliropological  study  of  permanent  value  there.  The  science  of  an- 
thropology is  well  organized  in  Paris,  both  as  regards  resources,  such  as 
museums,  laboratories,  libraries,  journals,  instrument  factories,  and  pub- 
lishing-houses, and  as  regards  men  and  organizations.  The  museama 
represent  the  whole  science  of  man's  natural  history,  to  wit: 
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Mas^  St.  Germain,  devoted  to  the  palaBolithic^  Deolithic,  bronze,  and 
early  Christian  period  of  France  down  to  the  tenth  century. 

Mas^.e  Glnny,  devoted  to  Mediaeval  France. 

Mus^  da  Trocad^ro,  devoted  to  the  races  of  men  and  their  arts.  It 
is  the  ethnographic  museum  of  Paris,  corresponding  to  the  British 
Mnsenm,  and  that  of  Copenhagen. 

Musee  Camavalet,  devoted  to  the  history  of  Paris. 

Mus^e  Guimet,  devoted  to  the  history  of  religion. 

Mus^e  du  Louvre,  devoted  to  classic  art  and  archaK>logy,  painting, 
ceramics,  metallurgy,  and  art  decorations  in  precious  materials. 

Mus^  d'Artillerie,  arms  and  armor. 

Conservatoire  des  Arts  et  Metiers,  repository  of  all  that  relates  to 
machinery  and  human  industry. 

Conservatoire  de  Musique,  in  which  the  musical  apparatus  of  the 
world  is  displayed. 

The  Jardin  des  Plantes,  presided  6ver  by  M.  de  Quatrefages,  the 
Nestor  of  French  scientists,  affords  the  best  opportunity  of  studying  the 
comparative  anatomy  of  man  and  his  relations  to  geological  history. 
Here  are  to  be  seen  celebrated  crania,  the  Naulctte  jaw,  and  skeletons 
of  the  extinct  mammals  found  associated  with  human  remains,  and  all 
that  concerns  human  technique  in  vegetal  substances.  The  result  of 
the  work  of  M.  Gaudry  among  the  Tertiary  mammals  is  here  displayed. 

In  a  separate  building  in  the  Latin  quarter  are  the  Mus^e  Broca,  the 
Laboratoire  d' Anthropologic,  the  Ecole  d' Anthropologic,  and  the  Soci^td 
d' Anthropologic.  The  first  three  constitute  the  Institut  d'Anthropo- 
logie.  (La  Soci^t^,  l'£cole  et  le  Laboratoire  d'Anthropologie  de  Paris 
h  PBxposition  Universelle  de  1889,  Paris — Imprim.  Beanies.) 

The  vast  collections  of  literature  amassed  by  Broca,  by  the  Soci^t^ 
d'Anthropologie  and  in  connection  with  the  Institut  d' Anthropologic,  are 
united  in  a  single  library  of  great  value  in  the  hall  of  the  Soci^t^  d' An- 
thropologic. In  all  the  museums  above  enumerated  are  excellent  libra- 
ries of  books  and  portfolios,  and  guide-books  germane  to  their  respect- 
ive collections.*  There  is  no  better  pLaco  to  study  the  entire  body  of 
literature  relating  to  the  natural  history  of  man  than  in  the  Biblioth^que 
Nationale.  The  publishing-houses  of  Masson  pour  forth  a  constant 
stream  of  new  books  upon  the  same  subject,  and  even  upon  the  bridges 
of  Paris  one  may  provide  himself,  at  moderate  cost,  with  an  excellent 
collection  of  rare  and  useful  books  relating  to  man. 

The  Exposition  and  the  Congresses  may  be  mentioned  in  conjunction. 
A  detailed  statement  in  regard  to  them  will  be  deferred  until  after  the 
account  of  the  perpetual  resources  of  Paris,  because  to  the  eye  of  the 


*  The  publicatioDH  are :  Balletins  de  la  Soci^i^  d'Authropologie  de  Paris;  L'An- 
ibropologie,  founded  in  1889  by  the  union  of  Matdrianx,  Keviie  d'Antbropologie,  aud 
Rfevue  d'Ethnograpbie;  Annalcs  du  Mns^e  Qiiimet;  Revue  de  PHisioire  des  Kelig- 
ions.  if  ^Insine ;  Revue  des  Traditions  Populaires ;  Criminologie ; .  Revue  de  Lin- 
gnistiqoe. 
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anthropologist  the  whole  Exposition  seemed  to  have  been  arranged  for 
his  special  pleasure  and  profit. 

There  is  no  donbt  that  the  institutions  of  Paris  above  described,  and 
the  men  most  concerned  in  them,  had  a  commanding  influence  in  shap- 
ing and  arranging  much  of  the  great  Exposition.  Owing  to  this  living 
connection  between  men  and  things,  the  glory  of  the  French  Exposition, 
which  elevated  it  above  its  predecessors,  consisted  largely  in  its  Con- 
gresses, one  hundred  and  twenty  of  which  were  held  between  May  and 
October.  Every  one  of  them  was,  to  the  writer's  mind,  intensely  anthro- 
pological, relating  to  the  history  and  the  natural  history  of  invention. 
But,  omitting  all  of  those  that  were  especially  practical,  there  was  a 
series  which  covered  the  whole  ground  of  the  science  of  man,  his  embry- 
ology, anatomy,  anthropometry,  physiology,  psycho-physics,  psychol- 
ogy, language,  race,  primitive  art,  institutions,  customs,  laws,  phUos- 
ophy,  conduct,  religion,  and  distribution  in  time  and  place,  as  the  fol- 
lowing titles  will  show : 

June  24-29. — Protectioa  of  Works  of  Art  and  of  Monumentb. 
August  4-11. — Hygiene  and  Demography. 
August  5-11. — Physiological  Psychology. 

August  B-15. — French  Association  for  the  Advancement  of  Science. 
August  10-17. — Criminal  Anthropology. 

August  19-26. — Anthropology  and  Prehistoric  ArchsBology,  Ethnography,  Popnlar 
Traditions. 

At  least  one  year  before  the  1st  of  September,  1889,  the  executive  com- 
mittee of  the  Congr^s  International  d' Anthropologic  et  d'Arcb^ologie 
Pr^historique  sent  circulars  to  anthropologists  inviting  them  to  attend 
the  session  in  Paris  and  begging  their  cooperation.  In  the  spring  of 
1889  the  committee  of  the  Exposition  on  Congresses  assigned  the  days 
and  places  of  meeting  for  each,  chiefly  in  the  rooms  of  the  university  and 
colleges  in  the  Latin  quarter,  because  the  regular  lectures  would  be  in- 
termitting during  the  vacation. 

The  committee  of  the  Congress  of  Anthropology  was  then  able  to 
send  out  a  definite  programme.  The  plan  of  procedure,  after  the  usual 
routine  of  organization,  was  to  hold  sessions  in  the  University,  and  then 
adjourn  each  day  to  one  of  the  celebrated  collections  of  the  city  or  to 
one  of  the  anthropological  sections  of  the  great  Exposition  under  the 
guidance  of  some  one  perfectly  familiar  with  the  material. 

The  questions  discussed  in  the  Congress  were  the  following: 

(1)  Erosion  and  filling  of  valleys  and  filling  of  caverns,  both  in  thoir 
relation  to  the  antiquity  of  man. 

(2)  Periodicity  of  glacial  phenomena. 

(3)  Arts  and  industries  in  the  caverns  and  in  the  alluvium.  Value 
of  paleontological  and  archieological  classifications  applied  to  the  qua- 
ternary epoch. 

(4)  Chronological  relations  between  the  ages  of  stone,  bronze,  and 
iron. 
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(5)  BelationB  between  the  civilizations  of  Hallstadt  and  other  stations 
in  Danbes  and  those  of  MycenaB,  Tirhyns^  Issarlik,  and  the  Gancasns. 

(6)  Critical  examination  of  crania  and  other  human  bones  alleged 
to  have  been  found  in  the  quaternary  during  the  last  fifteen  years. 
Ethnic  elements  peculiar  to  the  different  ages  of  stone,  bronze,  and 
iron  in  central  and  western  Europe. 

(7)  Ethnographic  survivals  which  throw  light  upon  the  social  con- 
dition of  primitive  populations  in  central  and  western  Europe. 

(8)  How  far  do  archsBologic  or  ethnographic  analogies  authorize  the 
hypothesis  of  prehistoric  consanguiuity  or  of  migrations  Y 

The  thoroughness  of  this  work  may  be  imagined  from  the  following 
list  of  guides  and  lecturers : 

Jardin  des  Plantes,  MM.  Quatrefages,  Oaudry,  and  Hamy ;  Palais 
de  Justice,  M.  Alphonse  Bertillon ;  Laboratoire  d'Anthropologie,  MM. 
Manouvrier  and  Ghudzinski ;  Mus^e  St.  Germain,  MM.  Bertrand  Mor- 
tillet,  Beinach;  Ghellian  Collection,  M.  d'Acy:  Collections  in  the  Ex- 
position, MM.  Topinard,  Cartailhac,  Piette,  Yaldemar  Schmidt,  Marquis 
de  Nadaillac. 

Besides  the  anthropological  exhibits  in  the  Palais  de  PIndustrie,  much 
material  relating  to  our  special  subject  was  to  be  seen  in  the  colonial  and 
foreign  pavilions,  such  as  those  of  Finland,  Mexico,  Ecuador,  Nicaragua, 
Venezuela,  Colombia,  Hawaii,  Portugal,  New  Guinea,  Transvaal,  Al- 
geria, Tunis,  Anam  and  Tonkin,  French  India,  Tahiti  and  French 
Oceanica,  New  Caledonia,  Guiana,  Senegal,  Gabon,  Congo,  Guadeloupe 
(Onesde),  Cambodia,  Cochin  China,  and  Java. 

A  portion  of  the  space  near  the  Invalides  was  set  apart  for  the  exhi- 
bition of  African  and  Franco-Indian  natives  at  their  characteristic  oc- 
cupations, chief  among  the  popular  attractions  of  which  were  the  Jav- 
anese theater  and  the  Annamite  Buddhist  temple.  The  members  of 
the  Congress,  guided  by  the  local  committee,  spent  many  hours  in  these 
savage  indosures  and  houses,  studying  the  people  and  their  arts,  and 
listening  to  their  rude  music. 

Under  such  favorable  auspices  met  the  Ninth  Congress  of  Anthro- 
pology and  Prehistoric  Archseology.  It  will  be  long  before  such  won- 
derful advantages  are  again  brought  together  for  studying  the  natural 
history  of  man. 

The  previous  congresses  have  been  as  follows : 

1.  Nenfchatel,  18C6.  6.  Brussels,  1872. 

2.  Paris,  1867.  7.  Stockholm,  1874. 

3.  Norwich,  1868.  8.  Buda  Pesth,  1876. 

4.  Copenhagen,  1869.  9.  Lisbon,  1880. 

5.  Bologna,  1871. 

From  Paris  my  journey  was  to  Cologne,  where  I  visited  the  museum. 
I  was  greatly  impressed  in  all  German  and  French  cities  and  towns 
with  the  care  taken  of  the  local  museums.  This  spirit  should  be  fostered 
in  every  way  in  our  own  country. 
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At  Leipzig  I  experienced  the  greatest  disappointment  in  not  being 
able  to  inspect  the  Mnsenm  flir  Yolkerkande,  which  contains  the  cel- 
ebrated Klemm  collection.  More  than  20  years  ago  the  writer  became 
acquainted  with  Dr.  Klemm's  methods  and  motives,  and  presented  a 
r6snm6  of  his  work  in  the  Smithsonian  Annual  Report  for  18^.  Shortly, 
the  Leipzig  collection  will  be  installed  in  the  new  building.  The  dis- 
appointment of  not  seeing  the  Klemm  collection  was  quite  compen- 
sated for  in  the  profitable  study  of  the  Konigliches  Zoologiscfaes  and 
Anthropologisch-Ethnographisches  Museum  in  Dresden.  This  is  not 
the  largest,  but  it  is  one  of  the  best  administered  museums  in  the  world. 
The  steel  case  has  been  adopted,  the  arrangement  of  material  is  topical, 
and  the  labelling  is  excellent.  Worthy  of  the  highest  praise  is  the 
series  of  little  maps  which  accompany  the  specimens.  The  continents 
areas  are  denoted  by  colors,  and  the  location  of  each  species  is  indicated 
by  a  colored  spot  or  line  on  the  map.  The  monographs  published 
by  the  Museum,  under  the  title  *^Publicationen  aus  dem  K5niglicfaen 
ethnographischen  Museum  zu  Dresden,''  are  of  the  greatest  valae.  Dr. 
Meyer  greatly  prefers  the  photolithograph  to  the  old-fashioned  colored 
plates,  because  the  latter  are  not  truthful.  The  size  of  these  mono- 
graphs is  too  large,  however,  because  it  is  inconvenient  to  file  them 
with  other  works  of  the  same  class.  In  Dresden  the  curator  saw  the 
<< human  beast  of  burden"  illustrated  to  perfection  by  woman.  She 
occurs  in  two  rdles,  as  the  pack-animal  and  as  the  draft-animaL  In 
the  former  she  wears  a  hamper  holding  about  a  bushel,  which  is  flat 
on  the  side  next  to  her  back.  Two  shoulder-straps  pass  from  the  upper 
margin  down  in  front  of  her  shoulders  and  backward  under  two  of  the 
frame-sticks  of  the  basket,  projecting  an  inch  or  two  below  the  bottom. 
The  basket  is  carried  like  a  knapsack.  In  the  latter  rdle  she  is  hitched 
to  a  little  wagon  in  company  with  dogs.  I  counted  five  hundred  of 
these  composite  teams  in  a  single  morning  in  Dresden.  The  woman 
seems  to  have  the  harder  share  of  the  work,  for  she  has  to  pull,  to  hold 
back,  to  steer  the  wagon,  to  dispose  of  the  merchandise,  and  to  attend 
to  household  cares,  while  the  dog  sleeps. 

In  Dresden  I  had  a  profitable  interview  with  Mrs.  Zelia  Nuttall,  a 
lady  deeply  learned  in  ancient  Mexico.  Her  present  wcnrk  is  an  exten- 
sion of  the  <^  Throwing-I^ticks  "  into  the  Mexican  arena,  where  she  has 
been  able  to  trace  the  apparatus  in  many  various  forms. 

From  Dresden  my  journey  was  to  Berlin,  where,  although  missing  the 
great  lights  of  anthropology,  I  had  the  pleasure  of  studying  the  collec- 
tions. I  need  not  speak  of  the  Old  Museum,  and  the  National  Oallery, 
of  the  University,  the  Zoological  Garden,  and  the  great  library.  They 
excite  my  admiration,  but  they  were  not  especially  anthropological.  I 
was  extremely  delighted  with  the  evolutionary  series  of  fire-arms  and 
artillery  in  the  Zeug-haus.  This  is  one  of  the  best  worked  oat  historieo- 
techuic  series  I  have  seen.  Two  museums  in  Berlin  are  most  attraotiva 
to  the  anthropologist  and  to  the  historian,  the  Kunstgewerbe  MEteui 
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Mid  tbe  K.  Maseam  fHr  Yolkerkunde.  In  the  former,  the  sabstances, 
arts,  evolatioD,  aod  history  predominate.  It  is  the  German  South  Ken- 
sington. In  the  latter,  topographical,  ethnical  concepts  predominate. 
Those  two  great  mnsenms  are  installed  in  beautiful  new  buildings 
erected  for  the  purpose,  far  away  from  the  site  of  the  National  Gallery. 
The  Anthropological  Museum  is  built  on  the  corner  of  Zimmer-strasse 
and  Koniggratzer-strasse,  in  form  of  an  irregular  quadrangle,  with  an 
entrance  tower  at  the  intersection  of  the  streets.  The  building  is  four 
stories  in  height  besides  the  basement.  In  the  first  exhibition  story  is 
installed  with  great  effect  the  Schliemann  collections  and  the  archsao- 
logical  treasures.  On  the  second  story  are  to  be  seen  the  spoils  of 
Africa,  Oceanica,  and  America.  In  the  third  story  are  the  treasures 
of  Eastern  Asia  and  in  the  fourth  story  the  anthropological  material. 
To»  much  can  not  be  said  in  praise  of  the  richness  of  this  museum. 
The  arrangement  being  simply  by  regions,  by  nationalities,  or  by  tribes, 
little  attempt  has  been  made  to  work  out  any  of  the  finer  problems  of 
ethnology. 

From  Berlin  the  curator  journeyed  to  Stockholm,  where  with  un- 
speakable pleasure  he  had  the  opportunity  of  examining  the  work  of 
Hildebrand  and  Montelius  in  the  National  Museum.  The  lower  story 
of  this  vast  building  is  given  up  to  the  history  of  Sweden  during  4,000 
years.  A  very  small  case  near  the  entrance  contains  si>ec]imens  repre- 
senting palsBolithic  Sweden.  The  neolithic  period  widens  out  into  an 
immense  exposition  of  the  most  beautiful  and  finely  wrought  objects  of 
flint.  The  bronze  age  is  carefully  studied  out  and  illustrated  by  mate- 
rial that  has  excited  the  admiration  of  the  world.  There  is  an  enor- 
mous quantity  of  gold  objects  mixed  with  the  bronze.  In  order  to  secure 
all  the  precious  metal  found  by  men  in  excavating,  the  Government 
takes  the  object  at  its  bullion  value,  with  an  honorarium.  This  saves  all 
precious  objects  from  the  melting-pot.  Next  comes  the  Iron  age,  then 
the  Middle  age,  then  modern  Swedish  history,  closing  with  the  coins, 
medals,  decorations,  and  monuments  of  the  reigning  family.  There 
does  not  seem  to  be  a  break  in  the  4,000  years.  The  ethnographic  col- 
lections are  not  separately  installed,  having  formed  a  part  of  the  nat- 
ural history  museum. 

My  next  Journey  was  to  Copenhagen:  the  city  of  Thorwaldsen, 
Nyerap,  Thomson,  Worsaae ;  and  later  of  Sophus  MuUer,  Herbst,  Holm 
and  Bahnson.  Especially  interesting  are  two  ancient  log  coffins,  show- 
ing the  mortuary  customs  of  the  ancient  Danes.  As  soon  as  you  enter 
the  old  Nordisk  Museum  you  are  at  once  brought  into  relation  with 
the  shell-heaps  or  Ejokkenmoddings.  In  some  of  the  vitrines  the 
long,  graceful  flint  flakes  are  piled  ten  deep.  The  stone  age  of  Den- 
mark, as  of  Sweden,  assumes  the  neolithic  type.  There  is  as  yet  no 
palsBolithic  age.  As  soon  as  you  pass  within,  you  are  in  the  presence 
of  leaf-shaped  blades,  daggers,  celts — the  largest  in  the  world:  some 
meaBuring  over  16  inches  in  length— crescent-shaped  blades,  shatQen- 
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ing  stones,  arrow-heads  (as  delicate  as  those  of  California  Indian  speci- 
mens), and  innumerable  forms  in  bone  and  antlers.  For  its  size  Copen- 
hagen is  the  best  equipped  city  in  the  world  for  the  ethnologist.  Com- 
mencing with  archaeology,  the  stone  age  repeats  the  story  of  Stockholm, 
with  enough  variety  to  make  one  glad  to  visit  both.  From  the  earliest 
appearance  of  man  in  Danish  territory  you  are  able  to  trace  him  down 
to  the  historic  period.  The  objects  are  classified  by  material,  form,  and 
period.  The  bronze  age  rooms  are  even  more  Instructive  and  though^ 
inspiring.  Gold  and  amber  are  here  in  luxurious  abundance.  Even  in 
those  early  times  seafaring  Danes  must  have  learned  to  scour  the  earth. 
Certainly  there  is  neither  copper  nor  tin  nor  amber  around  these  islands 
and  peninsulas.  The  molds  in  which  celts,  razors,  reaping-hooks,  dag- 
gers and  other  tools  were  cast  are  made  of  steatite.  These  molds  and 
other  apparatus  have  raised  the  critical  question  whether  the  Scandi- 
navian bronze  age  originated  on  its  own  soil. 

Here,  the  iron  age  antedates  the  Christian  era,  but  so  easily  does 
iron  yield  itself  to  decay  that  we  shall  have  to  call  it  the  golden  age, 
so  far  as  good  specimens  are  concerned.  The  iron  age  continues  here 
to  the  age  of  gunpowder,  or  to  speak  more  by  the  Museum  card,  in 
Denmark  to  the  coup  dHtat  of  1606.  The  armor  is  shown  in  the  Boyal 
Artillery  Museum,  but  you  can  follow  the  stream  of  Danish  history 
through  church  relics  and  furniture.  To  complete  the  whole  story  of 
Denmark,  you  have  only  to  spend  a  day  in  the  old  Bosenberg  palace  to 
follow  the  present  dynasty  to  the  reigning  sovereign.  Of  the  Ethno- 
graphic Museum,  celebrated  during  the  whole  century,  it  is  only  neces- 
sary to  say  that  it  was  the  first  attempt  in  the  world  to  arrange  museum 
material  by  peoples.  This  collection  is  uniquely  rich  in  East  Green- 
land specimens,  the  spoils  of  Captain  Holm .  Fifty  rooms  cover  as  many 
natural  or  ethnic  subjects,  and  hundreds  of  specimens  are  here  that  can 
not  be  duplicated,  because  of  the  early  day  at  which  the  collection  began 
to  be  formed.  The  objects  of  interest  to  the  ethnologist  in  Hamburg 
are  to  be  seen  in  two  buildings,  the  Kunsthalle  and  the  Gewerbe-schule 
Museum.  The  former  is  the  art  collection  of  the  city  and  is  really  an 
imposing  building  in  the  midst  of  a  great  forest  park.  The  G^werbe- 
schule  is  on  the  order  of  South  Kensington  and  is  worth  visiting.  The 
gaps  in  European  art  become  truly  painful  when  the  hiatus  of  a  millen- 
ium  is  pointed  out  by  the  majolica  pottery  following  immediately  the 
later  Koman.  The  ethnographic  collection  is  as  poor  in  its  installation 
as  it  is  rich  in  material.  The  museums  of  Brussels  are  superb  in  ma- 
terial and  treatment  and  are  wortby  of  the  distinguished  men  whose 
monuments  they  are.  The  one  series  which  makes  them  preeminent  is 
in  the  National  Gallery.  It  was  gathered  from  the  bone-caves,  which 
have  yielded  such  wonderful  paleontological  results.  The  specimens 
are  mounted  with  the  greatest  of  care,  and  in  the  arrangement  of  one 
series  of  cases  above  another  the  economy  of  space  is  remarkable.  In 
the  Place  de  Hal  are  to  be  seen  excellent  collections  of  armor,  antiqaitieB 
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of  Belgiam,  and,  in  the  upper  story,  the  Baveustein  collection  of  gems 
and  antiqoities.  In  Amsterdam,  Leyden,  and  the  Hague  are  world- 
fiftmed  collections.  In  the  first-named  city  the  museum  building  is  quite 
imposing  and  the  representations  of  Dutch  life  are  worth  studying.  The 
curator  was  extremely  unfortunate  in  missing  Dr.  Schmeltz  and  other 
ethnologists.  The  historical  and  ethnological  collections  here  rank  with 
those  of  London,  Paris,  Berlin,  and  Copenhagen.  In  Antwerp  is  the 
Plantinian  collection,  perhaps  the  most  complete  technical  unit  exhibit 
in  the  world.  In  the  National  Museum  at  Washington  a  perfect  speci- 
men includes  three  requisites :  a  genuine  object,  pictures  of  the  object 
in  process  of  manufacture  and  in  use,  and  finally,  full  description  of  its 
origin,  structure,  and  function.  These  lay  the  foundation  for  the  cab- 
inet, the  portfolio,  and  the  archives.  The  Plantinian  museum  shows 
the  history  of  the  art  of  printing,  in  machinery  and  appliances,  in  pic- 
tures and  in  histories  of  printing  and  apparatus. 

Time  would  not  allow  the  curator  to  extend  his  visit  further  than  to 
the  museums  mentioned.  The  prevailing  impression  left  upon  his  mind 
is  that,  varying  as  they  do  in  their  stock  of  material  and  genius  of  their 
directors,  there  is  no  one  classific  concep  t  in  which  all  should  be  arranged 
The  best  results  are  reached  in  those  collections  where  the  material  is 
servant  to  a  master  mind. 

PRINCIPAL  ACCESSIONS. 

The  accessions  to  the  ethnological  collections  of  the  National  Museum 
during  the  year  to  which  special  attentidu  should  be  called  are  the  fol- 
lowing : 

Mr.  Bomyn  Hitchcock,  returning  from  Japan,  after  a  two-years'  so- 
journ, has  enriched  the  ethnographic  series  with  many  most  desirable 
specimens,  gathered  on  the  spot  with  the  view  of  illustrating  the  life  of 
the  people.  Costumes  were  secured  which  truly  represent  Japanese 
eommon  life.  The  full  contents  of  a  kitchen,  the  apparatus  of  character- 
istic crafts,  weights  and  measures,  furniture,  and  a  large  series  connected 
with  Japanese  religion,  help  to  illustrate  the  true  Japanese  life.  Mr. 
Hitchcock  spent  much  time  among  the  Ainos,  utilizing  his  talent  as  an 
artist  to  add  value  to  his  material  secured  by  means  of  many  pictures. 
This  Aino  material,  fully  labeled,  is  installed  together  in  the  Museum. 
A  life-sized  figure  of  a  man  in  costume,  models  of  the  house,  granary, 
bear-cage,  and  sacred  hedge  in  miniature,  specimens  of  Aino  handicraft, 
and  a  series  of  photographs  enable  the  visitor  to  gain  a  slight  concep- 
tion of  the  Aino  manners  and  customs. 

The  Museum  African  material  has  been  enriched  by  accessions  from 
the  Inhambane  Zulus,  collected  by  the  missionary,  Kev.  E.  H.  Richards, 
and  presented  by  the  Oberlin  College. 

The  United  States  Eclipse  Expedition  was  able,  through  its  natural- 
ist, Mr.  W.  H.  Brown,  to  secure  for  the  Museum  its  first  material  from 
Angola.  To  this  must  be  added  the  generous  gift  of  Mr.  J.  H.  Camp 
from  the  Congo.    Fortunately^  while  these  three  collections  wete\>e\\is 
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regintered,  the  services  and  unique  collection  of  Mr.  Heli  Chatelain,  for 
a  long  time  missionary  on  the  west  coast  of  Africa,  were  secured. 

Growing  out  of  tbe  public  interest  in  Samoan  affairs  the  Museum  ac- 
quired collections  made  by  Admiral  Kimberly,  U.  S.  Navy,  and  Ensign 
W.  E.  Saflbrd.  The  former  was  sent  by  Mataafa  and  Malietoa,  chiefs 
of  Scimoa,  to  the  U,  S.  Navy  Department. 

Following  up  the  plan  pursued  by  Lieutenant  Bolles  with  the  Eskimo 
collection  and  by  Ensign  Niblack  with  the  northwest  collection,  the  for- 
mer, aided  by  Mr.  William  Churchill,  has  brought  together  into  a  single 
court  the  specimens  from  the  region  commonly  called  Oceanica,  includ- 
ing several  well-marked  types  of  the  Papuan,  the  Negrito,  the  Msday, 
the  Polynesian  and  the  Australian. 

The  recent  collections  brought  to  the  Museum  by  expeditions  to  Sa- 
moa, added  to  the  treasures  secured  fifty  years  ago  by  Captain  Wilkes, 
enable  the  cumtor  to  make  a  fair  showing  of  this  part  of  the  world. 
Lay  figures  representing  the  Papuan,  the  Dyak,  and  the  Samoan,  in 
native  dress,  have  very  much  added  to  the  attractiveness  of  the  hall. 

From  the  Sandwich  Islands  the  Museum  acquired  photographs  and 
specimens,  the  gift  of  Mrs.  Sybil  Carter,  wife  of  the  Hawaiian  minister. 
These  are  of  great  value,  because  of  the  familiarity  of  Mrs.  Garter  with 
the  aboriginal  customs  of  the  islands. 

Dr.  H.  N.  Allen,  court  physician  to  the  King  of  Corea,  deposited  in 
the  Museum  his  rich  collection  from  that  kingdom.  Many  of  these 
objects  were  presented  by  the  King  and  show  the  best  art-skill  of  the 
country.  This  royal  gift  and  Ensign  Beruadou's  collection  give  an  ex- 
cellent picture  of  Coreau  life. 

The  Hupa  Valley,  California,  is  represented  by  two  collections,  one 
made  by  Mr.  N.  J.  Purcell,  and  the  other  by  Mr.  Jeremiah  Curtin. 
They  admirably  supplement  the  great  collection  made  by  Capt.  P.  H. 
Eay,  U.  S.  Army. 

Dr.  George  M.  Kober,  U.  S.  Army,  gave  a  number  of  specimens  from 
Idaho  and  Washington,  regions  not  so  fully  illustrated  in  the  Museum 
as  the  States  farther  south. 

The  collection  of  Navajo  silver  work,  on  which  Dr.  Washington  Mat- 
thews, U.  S.  Army,  based  his  paper  in  the  Third  Annual  Report  of  the 
Bureau  of  Ethnology,  has  been  acquired  and  will  be  set  up  to  illustrate 
his  monographs. 

Through  the  Interior  Department  a  large  series  from  Washington^ 
collected  by  liev.  E.  C.  Chirouse,  was  received.  The  specimens  are  old 
and  genuine  Indian  work  of  the  greatest  value. 

Mr.  W.  W.  Eockhill  deposited  in  the  Museum  the  ethnologioal  re- 
sults of  his  second  Thibetan  exploration.  The  collection  consists  of 
many  unique  specimens  illustrating  the  customs  of  the  Chinese,  Mon- 
gols Si  Fan,  and  Thibetans.  Mr.  Itockhill  also  dei>osited  aeoUection of 
foreign  weapons  and  Chinese  art-enamel  work  in  the  MnseniDy  and 
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has  rendered  gratuitously  iuvaluable  aid  in  labeling  and  cataloguing 
tbese  materials. 

In  the  technic  series  a  separate  court  has  been  set  aside  for  the  exhi- 
bition of  mortuary  customs  to  illustrate  the  study  in  this  subject  made 
by  Dr.  H.  C.  Yarrow. 

The  crowded  condition  of  the  halls  rendering  it  impossible  to  exhibit 
many  new  series,  the  curator  in  the  spring  of  1890  commenced  to  make 
a  systematic  card  catalogue  of  the  entire  ethnologic  exhibit. 

*  ADDITIONS  TO  THE  DKPARTMBNT  OP  ETHNOLOGY,  ARRANGED  BY  LOCAUTIK8. 

Grtemlaud, — Mrs.  J.  O.  Bruff  (acceHsion  22308),  seal-Kot  caps  (2). 

Labrador. — Miss  Anna  L.  Ward  (accession  2320t),  child's  shoes  (1  pair) ;  tobacco-bags 
(2) ;  model  of  saniuier  tent  (1);  seal-skiu  coat  (1). 

Cuinberland  Inlet, — Mrs.  J.  G.  Bruff  (accession  22308),  whalebone  and  sinew. 

JoneM  Sound. — Mrs.  J.  G.  Bruff  (accession  22308),  seaMaDce(l) ;  bird-lance  with  throw- 
ing-stick. 

Canada. — Mrs.  J.  G.  Br nff  (accession  22308),  birch-bark  canoe  (1).  Rev.  Father  Wal- 
ter (accession  22209),  birch-bark  boxes  (2) ;  beaded  stole  (1) ;  flower-holder  (1). 

Tarmouih^  Nova Scotia.—R.  T.  Van  Norden( accession  22629),  photograph  of  inscribed 
rock. 

Aluska. — Capt.  M.  A.  Healy  (accession  23141),  photographs  of  Alaskan  natives  (89). 
Lieut.  George  T.  Emmons,  U.  S.  Navy  (accessions  22912, 22459),  photographs  of 
Haida  Indians  performing  witchcraft  (1) :  wallet  in  process  (1) ;  decoy  for  yoiiug 
deer  (1).  Dr.  T.  H.  Bean  (accession  22762),  Kadiak  stone  lamp  (1).  Dr.  George 
M.  Kober  (accession  22761),  spoon  of  musk-ox  horn  (1). 

Fiort  St.  James,  British  Columbia.— Capt.  C.  £.  Bendire,  U.  S.  Army  (accession  22503), 
miurmot  skin  blanket  ( I) ;  bear's  feet  moccasins  (1  pair) ;  trade  skins  of  beaver  and 
ermine  (6). 

Skidigate,  British  Columbia.— Dr.  T.  H.  Bean  (accession  22762),  cedar  bark-beater  (1). 

Tklalip  Beserve,  Washington, — £.  C.Chirouse  (access!  on  22496),  skull  of  a  Dowamish  In- 
dian (1);  hat(l);  rush  mat  (1);  basket-kettle  (1);  games  (2);  wooden  dlnh  (1); 
float(l) ;  spoons(3) ;  tobacco-bag  (1) ;  paitit  (1) ;  cymbals  of  pecten  shell  (I) ;  cedar 
bark  tow  (1) ;  paddle  and  bailer  (2) ;  adzes  (1);  earring  (I) ;  wedge (1) ;  tweezers 
( 1) ;  chisels  (3);  comb  ( 1 ) ;  harpoon  handle  ( 1 ) ;  fancy  work  done  by  pupils  (4 ) ;  roe 
(food)  (1)  ;  netting-needle  (1) ;  mortar  and  basket  (1);  Gsh-hooks  (2) ;  bark-peeler 
(1) ;  wedge  for  bark  (1) ;  card  for  bark  (1) ;  hammer  (1) ;  cedar  root  mat  (1) ;  basket 
(1) ;  child's  skull  (1) ;  pictures  of  Indians  (7) ;  carrying  strap  (1) ;  mat-needle  (1) ; 
mat-creaser  (1) ;  hunter's  cap  (1). 

Sp^ane  Indians,  Idaho. — Dr.  George  M.  Kober  (accession  22761),  bead  necklaces  (2); 
basket  jar  (1);  box(l);  bead  wristlet  (1);  stone  pipe. 

Nez  Perot  Indians,  Idaho. — Dr.  George  M.  Kober  ( accession  22761),  moccasins  (1  pair) ; 
beaded  coat  (1) ;  head-dress  (1) ;  trousers  (1  pair). 

Ccmr^Alkne  Indians,  Idaho. — Dr.  George  M.  Kober  (accession  22761),  stone  pipe  (1). 

Coltille  Indians,  Idaho. — Dr.  George  M.  Kober  (accession  22761);  embroidered  gloves 
(1  pair). 

Hdhtun-n^'Uln'ni  Indians,  Oregon. — Dr.  J.  OwenDorsey  (accession  22892),  fish-hooks 
(2);  retrieving- harpoon  (model)  (1). 

Comeow Indians,  California. — ^N.  J.  Purcell  (access! on  23553),  milkweed  flax  and  cord  (2) ; 
dance-whistles  (2) ;  baskets  (2);  cradle  (1);  dance-belt  (1);  carrying-sacks  (2). 

Digfer  Indians,  California. — N.  J.  Purcell  (accession  23553),  featlieretl  basket  (1 ). 

Wgldkie  Indians,  California. — N.  .7.  Purcell  (accession  23553),  bead  necklaces  (2). 

VkU  Indians,  Cal^'ornta.— N.  J.  Pqrcell  (f^ccessioi;  23553)^  sup-basket  (1);  dancf? 
whistle  (1) ;  sieve  (I). 
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Pitt  River  Indians^  California. — N.  J.  Pnrcell  (accession  23553),  bow  mud  arrows  (17); 
tanned  Imckskin  (1). 

Hound  Valley,  California.— ^.  J.  FiiTceU  (accession  23553),  watch-gasrd ( 1 ) ;  reiDs(2)> 
comb  (1) ;  partof  barnoss  (1) ;  basket  material  (4) ;  stirrinf^-bone  (1)  ;  bridle  (1); 
bitcbing-rope  (1) ;  featbcr  bead-dress  (1) ;  reata  (1)  ;  whips  (2). 

Modoc  Indians^  California. — N.  J.  Purcell  (accession  23553)  ;  commeal  basket  (1). 

Little  Lake  Indians f  California. — N.  J.  Pnrcell  (accession  23553),  dance  head-dress  (1); 
feathered  and  beaded  basket  (1);  dance- whistle  (1);  child's  basket  (i);  acorn 
Honp-basket  (1). 

California. — N.  J.  Pnrcell  (accession  23553),  shell  wampnm  (I). 

Klamath  Indians,  California. — Dr.  George  M.  Kober  (accession  22761),  stone  pipe  (1). 

Hupa  Indians,  California. — Jeremiah  Curtiu  (accession  22591),  baskets  (20);  dance- 
robe  (1);  stone  wedge  (1);  meat-bowl  (1);  acorn  flour-scoops  (2);  sifter  (1;) 
woman's  spoon  (1) ;  pipes  (3) ;  pttrso  and  shell-money  (1)  ;  eel  and  salmon  dam 
(model)  (1);  bow  and  arrows  (()) ;  lonse-crnsher  (1) ;  salmon  trays  (3) ;  cradle  (1); 
Kcrabbing-brnHh  (1) ;  eel  net  (1)  net*shnttle  (1) ;  man's  spoon  (1)  ;  wooden  bowl 
(I) ;  stone  mortar  (I). 

San  Fernando,  California. — Miss  Hello  Roy  Nogns  (accession 22979),  reeds  need  in  roofing. 

Mission  Indians,  Calijornia. — Stephen  J  an  ns  (accession  22()10),  hammock  (1). 

Noknm  Indians,  California.— h.  L.  Frost  (accenaion  22072),  fire-drill  (1);  fish-hook  (1). 

Chippewa  Indians,  Wisconsin.— ikew.T.  J.  Morgan  (accession  23171),  wooilen  hoe  (1). 
Mrs.  J.  G.  Bruif  (accession  22308),  beaded  cape  (1);  pipe  (1). 

Pumuock  Indians,  Idaho. — Dr.  George  M.  Kober  (accession  227G1),  loggings  (1  pair). 

Shoshone  Indiajis,  Idaho, — Dr.  G.  Brown  Goode,  arrow  (1). 

Omaha  Indians,  Nebraska. — Dr.  G.  Brown  Goode,  arrow  (1). 

Sioux  Indians,  Nebraska. — Mrs.  A.  C.  Jackson  (accession  22913),  quill- work  (5)j  moc- 
casins (3  pairs);  plumes  (3);  war-clubs  (2);  pipe  and  stems  (4);  pipe-bags  (4); 
Hpoons(8);  bow  and  arrows  (31);  necklaces(4);  mats  (5);  game  (1);  beaded  wal- 
let (1) ;  dolls  (2) ;  medium-charms  (3) ;  arm-rings  (2).  Mrs.  J.  G.  Braff  (accession 
22308),  bow,  bow-case,  and  quiver;  arrows  (10);  head  ornaments  (2);  moccasiDd 
(I  pair);  knife  and  case  (1). 

Winnebago  Indians,  Wisconsin.— Vr.  Albert  S.  Gatshet  (accession  22675),  charms  (2). 

Pawnee  Indians,  Indian  Territory. — Mrs.  J.  G.  Bruff  (accession  22308),  arrows  (4). 

Cheyenne  Indians,  Indian  Teiritory. — Mrs.  J.  G.  Bruff  (accession  22:)08),  moccasins  (I 
pair). 

Cherokee  Indians,  North  ('aro/i«a.— Bureau  of  Ethnology  (accession  22419),  mortarand 
pestle  (1). 

Narajo  Indians,  Arizona.— \)r.  Washington  Matthews,  U.  S.  Army,  (accession  23123). 
necklaces  (3) ;  bracelets  (4  pairs);  earrings  (2  pairs);  finger-rings  (2) ;  battons 
(15);  crncifix(l);  hair-combs  (2);  belt-buckle (1);  w rist- guard  (1);  gorget  (1); 
basket  (I);  miniature  canteen  (1). 

Zufii  Indians,  New  Mexico.— Mrs.  T.  E.  Stevenson  (accession  23123),  fetiches  (9).  F. 
W.  Hodges  (accession  23236),  **kicking-block"  (game)  (1). 

Comanche  Indians,  New  Mexico. — Mrs.  J.    G.   Bruff  (accession  22308),   moccasins  (1 

pair). 

Langley's  Peak,  New  Mexico.-  Maj.  J.  W.  I'owell  (accession  2t)046),  offerings  from  nun- 
shrine  (13). 

Palada  Peak,  Netc  MerU-o.—Maj.  J,  W.  Powell  (accession  23046),  offerings  from  rain- 
shrine  (12). 

Pueblo  of  Zia,  New  Mexico.— Ma}.  J.  W.  Powell  (accession  2.3U46),  offerings  to  wir 
gods  (9). 

Pueblo  of  Jamez,  New  Mexico.— M.nj.  J.  W.  Powell  (accession  2:i046),  shrine  offeriogB 
(4). 

Apache  Indians,  New  Mexico.— Mth.  J.  O.  Bruff  (accession  22308), arrows (6).  Dt.QVh 
M.  Kober  (accession  22761),  pouch  (1);  pottery  (2). 
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Nem  Mexico. — Rev.  Father  Walter  (acceflsion  22210),  old  SpaDish  cross  (1). 

JBifton,  MtusaekueeiU, — Denison  MaDnfacturing  Company,  game-counters,  (1  lot). 

Mmryl^md.    J.  Le  Dae  (aooession  23260),  binding-peg  (1 ). 

DitfricI  of  Colmmlna, — Peter  Burger  (accession  22567),  coopers  tools  (3);  bullet-molds 
(1  pair);  match-box  (1). 

Unittd  Siates, — Dr.  John  S.  Billings,  U.  S.  Army  (accesjiiou  21388),  gaffs  for  cock- 
fighting  (2  pairs). 

Ftrylnta. — Dr.  J.  B.  Hodgkin  (accession  23185),  slung-shot  (1).  Mrs.  J.  G.  Bruff  (ac- 
cession 22308),  horn-dipper  (1).  Julian  Hargrove  (accession  22890),  flint-lock 
mnsket(l). 

Homdmraa, — Mr.  £.  W.  Perry  (accession  22254),  photographs  of  stone  image  (2);  small 
imsge  of  armadillo  (1). 

Ifiemragma. — Government  of  Nicaragua  (accession  23200),  carved  bowls  and  cups  (7) ; 
hammock  (1). 

Fwrmgnajf  Eiver,  South  America, — Mrs.  J.  G.  Bruff  (accession  22308),  necklace  of  pan- 
ther claws  (1). 

Pern.— Peabody  Museum  (accession  23111),  coiled  basket  (1). 

F^togianM,  Straits  of  MageUan,^FTof.  Leslie  A.,  and  Thomas  Lee  (accession  22760) ; 
harpoons  and  points  (41) ;  knife  (1) ;  fishing-liues  and  hooks  (3) ;  awls  (2) ;  club 
(1);  paddle  (1);  baskets  (2);  necklaces  (7);  skin-cloak  (1);  sling  (1);  bows, 
quiver  and  arrows  (17) ;  otter  skin  in  stretching  frame  (1). 

jEfi^/and.— Mrs.  J.  G.  Bruff  (accession  22308),  shoe-buckles  (2).  Edward  Lovett  (ac- 
cession 22452),  calender  for  smoothing  linen  (1);  building-flint  (1);  snuffers  (3 
pairs);  drinking-horns (2) ;  candle-holder (1);  carrying-yoke (1);  human  harness 
(1);  porter's  knot  (1) ;  deer-horn  pick(l);  photographs  illustrating  flint  knap- 
ping industry  (3) ;  rush  clips  (4);  watch-case  (horn);  watchman's  staff  (1); 
toaster  (1) ;  tinder-boxes  (2). 

Ireland. — Edward  Lovett  (accession  22452),  fir-candles  (1  lot). 

Sooiland, — ^Edward  Lovett  (accession  22452),  rush  clip  'Teer  man  ''(!)• 

Honray.  ^Mrs.  Zelia  Nutall  (accession  22568),  carved  parts  of  Norwegian  cart  harness 

(2). 
Turkey. — Edward  Lovett  (accession  22452),  pottery  figure  (1).    Mrs.  J.  G.  Bruff  (ac- 

ceasion  22308),  Pasha's  standard  (1). 

Bggpt.—M.  F.  Savage  (accession  22428),  pottery  lamp  (1). 

Morocco. — Royal  Ethnographic  Museum,  Berlin  (accession  23146),  carrying- baskets 

(«). 
lyipoli.—UTB.  J.  G.  Brnff  (accession  22308),  yatagans  (2). 

Sowtk  Africa, — Edward  Lovett  (accession  22452),  bored  stoue  for  digging  stick  (1). 

hkkamhane  Zulus,  South  Africa.^B^iv,  E.  H.  Richards  (accession  22262),  assagais  (6); 
arrows  (10);  bows  (4);  club  (1);  dirks  (2);  grass-cloth  (2);  mats  (2);  brace- 
lets (5);  necklaces  (3);  bark-blankets  (28) ;  horn  (I);  crude  rubber  (3) ;  snuff- 
boxes (1  pair) ;  rattle  (1) ;  whip  (1) ;  xylophone  (1) ;  knives  and  forks  (9) ;  comb 
(1) ;  ax  (1) ;  spoons  (5) ;  basket  (1);  ceremonial  stick  (1) ;  sticks  for  beating  cir- 
cumcised boys  (12). 

We$t  Africa.-'MiB.  J.  G.  Brnff  (accession  22308),  shield  (1) ;  palaver  stick  (1). 

Aufola,  West  4A*ica.— United  States  Eclipse  Expedition,  through  William  H.  Brown 
(accession  23272),  fishing-basket  (1);  fetish  idol  (1);  pipe  (1);  hoo(l);  carry- 
ing-barrow (1);  carrying-baskets  (3);  gamiug-stool  (1);  pottery  dishes  (3); 
dram  (1) ;  arm-pad  (1) ;  fetish  paint  (1  bottle) ;  weaving  outfit  (1) ;  marimba  (1) ; 
hungu  (mnsioal  instrument)  (1). 

Waoegua  Negroee,  J/rioa.— Royal  Ethnographic  Museum,  Berlin  (accession  23146); 
tobacco  pipe  (I);  tobaci^o-pouch  (1) ;  assagais  (2) ;  woman^s  dress  (1) ;  basket  (1). 

fomgo  River,  West  Africa. — J.  H.  Camp  (accession  22376),  warknives(6) ;  spear-heads 
(4);  pme-wi^k  (1);  loii^-clotU  (1);  cap  (1);  witch-bell  (1);  native  rope  (1); 
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leather  girdle  (1);  war-horn  (1);  head-rest  (1) ;  arrows  (3) ;  masical  iDHtmment 
(sansa)  (1);  currency,  copper  and  brass  wire,  beads,  copper  cross,  brass-tacks 
and  handkerchief  (6);  cloth  (1  piece) ;  dress  (1) ;  iron  necklace  (1) ;  spoon  (I); 
head  of  tish-spear  (1);  porcupine  quills  (I  lot);  hippopotamus  spikes  (2) ;  hip- 
popotamns  tusks  (2). 

^raMa.— Edward  Lovett  (accession  22452),  camelian  an ow-tip  necklace  (1).  Mrs. 
J.  G.  Brnff  (accession  22308),  Arab  gnn  (barrel  made  in  Venice)  (I). 

AfghaniHtan, — Barnett  Phillips  (accession  22384),  sandals  (1  pair). 

Hindoostan, — Edward  Lovett  (accession  22422),  agate  chips  (1  lot) ;  Malabar  tinder 
box  (1). 

/iiffia. —Edward  Lovett  (accession  22462),  decorated  tiles  (2);  Jar  (1);  painting  on 
mica  (I);  ''chillum'^  pipes  (I);  wooden  pipe  (1);  leg-bangles  (I  pair).  Heury 
Balfour  (accession  23212),  model  of  a  Hindoo  sacred  fire-drill  (1). 

Corea.—Dv,  H.N.  Allen  (accession  22405),  embroidered  beds  and  pillows  (4);  fans 
(ladies')  (6);  men^s  fans  (5);  pillow  end  (1);  round  pillow  (1)  ;  ink-stones  (2) ; 
King's  medal  (1) ;  rolls  of  tine  paper  (4) ;  uncut  seals  (9) ;  pencil-jar  (I) ;  tobac<;o- 
boxes  (2);  carved  seals  (2);  pipes  (3) ;  box  for  seals  and  ink  (1);  pencils  (2); 
books  (3);  belt-clasp  (1) ;  knife  and  chopsticks  (1);  paper-holder  (carved;  (I); 
scout-bags  (2) ;  string  of  cash  (I) ;  samples  of  cloth  (5) ;  bow  (1) ;  quiverand  ar- 
rows (0);  lady's  hat  (1);  hair-pin  (1);  embroidered  screen  (1);  lantern-covers 
(2);  carving  in  soapstoue  (1);  scent-bottle  (1);  beads  for  hat(l);  comb  (I); 
child's  knife  (1) ;  jade  fan  pendant  (1) ;  brass  dinner-service  {"SJ  pieces) ;  marble 
pagoda  (model)  (1);  baml)oo  blinds  (25;  zither  yang  ^iii(l);  bowl  (commou 
ware)(l);  saucer  (fine  green  pottery)  (1);  rice-pot  (stone)  (1);  bowl  (1).  W. 
W.  Rockhill  (accession  22822),  Corean  paintings  (costumes)  (18). 

CAina.— W.  Woodville  Rockhill  (accessions  22455, 22699),  paintings  of  Buddhist  saiuta 
(2);  brick  tea  (7  samples);  money-scales  (1);  oiled  cotton  (1);  felt-hat  (I); 
socks  (1  pair);  sandals  (3  pairs) ;  portrait  of  Hoshang,  or  high  priest  (1)  ;  spec- 
tacles in  case  (1  pair) :  stamp  for  visiting-cards  (1) ;  pipe  and  tobacco-pouch  (I) ; 
vermicelli  Kua-mien  (1  sample) ;  bow,  bow-case,  arrow-case  and  belt  (1);  cotton 
goods  (1  sample)  ;  cotton  trousers (1  pair);  silk-belt  (1);  leaves  for  prayer-wheel 
(1  lot).  Stewart  Culin  (accession  23292) ;  funeral  money  used  by  Chinese  in  the 
United  States  (5  kinds).  Mrs.  J.  G.  Bruff  (accession  22308),  images  of  terracotta 
(3) ;  images  of  agalmatolite  (2) ,  bow  and  arrows  (9) ;  shield  (1) ;  hat  (1) ;  qnene 
(1);  image  of  household  god.  Dr.  H.N.Allen  (accession  22405),  cash  swords. 
Romyn  Hitchcock  (accession  21476),  pottery  bowl  (1).  Mrs.  J.  King  Van  Rens- 
selaer (accession  23006),  dominoes  (1  set). 

Mongolia.— Vf.  Woodville  Rockhill  (accessions  22699,  22700,  22455,  22822),  teakettle 
(I) ;  barley  meal  tsamha  (1  lot) ;  thimble  (1) ;  winter  bat  (I) ;  rope  (1) ;  powder- 
chargers  on  belt  (1);  boots  and  garters  (2  pairs);  charm-box  (1);  fire-box  (I); 
powder-horn  (1);  woolen  garters  (2  pairs);  mold  for  images  of  ts&mba  tnesl 
(1) ;  eating-bowl  (1) ;  strike-a-light  (1) ;  knife  and  chop-sticks  (1). 

Koko-nor  Prorwce,  CAina.— W.Woodville  Rockhill  (accession  22699, 22455. 22709).  knife 
of  the  Si  fan  (1) ;  hat  worn  by  Si  fan  (I);  shell  ornaments  for  woman's  bead 
dresses  (1  lot);  gown(l);  bellows  (1);  felt  (1  piece);  riding- whip  (1);  match- 
lock  gnu  and  equipments  (1);  bullet  bag  and  ammunition-pouch  (2) ;  powder- 
horu  (1) ;  boots  (1  pair) ;  trousers  (1  pair). 

Thibet— "W.  Woodville  Rockhill  (accessions,  22700,  22455,  22976,  22699,  22822),  Lama 
priest's  hat  (I) ;  garters  for  boots  (3  pairs) ;  woman's  belts  (4) ;  prayer-beads  (1 
string  ;)  edible  root  choma  (1  lot) ;  charm  of  tsamba  meal  (1) ;  tobacco-poach  (1); 
scarfs  of  felicitation  (I  lot) ;  bell  used  in  Lamaist  ceremouies  (1);  silver  spoon  (t); 
eating-bowl  (1) ;  ground  barley  in  bag  (I) ;  shirt-buckles  (3) ;  strike-a-ligbts (S) ; 
native  woolen  cloth  (1  lot) ;  money-bags  (2) ;  sealing-wax  (2) ;  bamboo  pons  (2) t 
women's  boots (1  pair) ;  teapot  (1);  strainer  for  tea  (1) ;  tea-churn  (I) ;  swordi 
(2);  saddle  (1);  batter-box  (1);  saddle-bags  (2);  eye-screen  '1)  ;   needle-cait 
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(I);  pouch  for  tea-bowl  (1) ;  photograph  of  Thibetan  jewelry  (1) ;  felt  rain-coat 
(I);  woolen  gown  (1) ;  shirt  (1);  turban  (1);  (inger-ring  (1) ;  earringH  (2);  shirt- 
button  (1);  pii>e  (I);  copper  kettle  (1)  ;  scroll-picture  of  Lama  convent  (I); 
brass  sceptre  of  Indra(l);  barley-meal  bag  (L);  robe  (1):  joss-sticks  (1  lot  ); 
oeal  (1). 

Japan.— Romsn  Hitchcock  (accession  21640,16311,21963,  21675),  tobacco-boxes  (2); 
teapots  (20) ;  coolie's  hats  (2) ;  trays  (5) ;  cako-bowl  ( 1) ;  lunch-boxes  (3)  ; wooden 
ladles  (10);  candlestick  (1);  tea-sets  (8);  rice-box  (I);  ash-bowl  (1);  tobacco 
pipes  (5) ;  writing  onttits  (3) ;  table  (1) ;  rice  cnps  (4) ;  bowls  (10) ;  tinder-boxes 
(2);  tea-tray  (1);  vases  (5);  cap  and  saucer  (1);  straw  sandals  (2  pairs) ;  oar- 
X»enter*s  line  (1);  fire-boxes  (5);  hair  ornaments  (1  lot);  fings(2);  dried  fish  (10); 
seaweed  starch  (1 ) ;  banil>oo  flutes  (2)  writing  utensils  (15) ;  smoker's  outfit  (2) ; 
connting-boards  (abacus)  (2);  rule  (1);  lining  for  hibachi  (1  lot);  work-box  (1); 
Hindoo  dish  (1) ;  stoves  (2);  writing  material  (8  samples) ;  ink-holder  (1);  scrnb- 
brush  (I);  tea-cupn  (6);  letter-file  (1);  towel-rack  (1);  incense  (1  lot);  slipi^ers 
(1  pair):  saki  bottles  (3);  tea-stirrers  (3);  chopsticks  (3  pucks);  chopstick 
holder  (1);  bamboo  l>oxe8  (3);  gardener's  tools  (4) ;  chain  weapon  (1) ;  sets  for 
tea  ceremony  (2);  splint-mat>ches  (4  bundles);  musical  instrument  (1) ;  sacred 
paper-flags  (1  lot) ;  temple-beads  (3) ;  healing- water  bottles  (6) ;  prayer-book  (1) ; 
paint-brushes  (9);  basket  (1);  saki  drinking  sets  (4  pairs);  painted  bowl  and 
saki  bottle  (2) ;  mortuary  jirs (5);  tea-caddies  (2);  saki  warmers  (3) ;  tea-jug  (1) ; 
vessels  for  cooking  meats  (6);  burial-pottery,  fragments,  etc.  (1  lot);  shrine  of 
Kolohira  (1) ;  shrine,  image  of  Bishamon  (1) ;  hetl  fufous  (1  set) ;  rincing-bowl  (1) ; 
saki  stands  and  cups  (21) ;  iron  saki  pots  (2);  refreshment  table  (1) ;  soup-plates 
(10);  fish-bowl  (1);  chest  of  drawers  (2);  dress  of  a  laboring  man  (4  pieces); 
winter  clothing  of  a  merchant  (7  pieces) ;  clothing  of  a  Jinrikisha  man  (2  pieces); 
Roup-bowl  and  spoon  (2);  confection-bowl  (1);  toilet-case  (1);  tin  in  basket 
holder(l);  night-light  (1) ;  paper  fish  (1);  doU(l);  cloth  (6  samples);  rain-coats 
(2);  household  shrine  (1);  bronze  hibachi  (1);  utensils  used  in  blacking  the 
teeth  (I  set);  hand-basket  (1);  suit  for  child  (1);  cotton  rolls  (2);  samples  of 
tea  (6) ;  tobacco-pouches  (2) ;  wooden  awls  (3);  straw-hoops  (2) ;  fan  (1) ;  beads 
for  praying  (4  strings);  healing  water  bottles  (4) ;  incense  (5  kinds) ;  toy  bag  of 
rice  (2);  tables  (7);  lacquer  cups  (6);  lacquer  soup-bowls  (4);  porcelain  plates 
(61;  wat«r-kett]e  (1);  Mrs.  J.  King  Van  Rensselaer  (accession  23174),  playing- 
cards  (1  pack).  Hiramatz  Rei  and  V.  Marshall  Law  (accession  23113),  section 
of  human  hair  rope  used  in  building  temple  (1);  photograph  of  hair  ropes  (1); 
table  of  mcasnrements  of  ropes  (1) ;  plan  of  temple  (1).  Japanese  department  of 
education,  Tokio  (accession  16311),  dress  fans  (3);  fans  (25);  scissors  (3  pairs) ; 
Tegetable knives (4) ;  cook ing-pnn(l) ;  saws(2);  hammers(4);  awlM(2);  chisels 
(2);  plane8(3);  pincers (1  pair);  tweezers  (1  pair);  whetstones  (2);  gimlets (6); 
rasor  (I);  smoothing  iron  (1);  sickle  (1);  paper-cutter  (1);  tongs  (1  pair); 
cleaver  (1);  radish-grater  (1);  tongs  (r>  pairs). 
Aww,  Yezo,  Japan, — Romyn  Hitchcock  (acces.Hions  22393,  226:^),  21640),  mats  (.^) ; 
1>ows  (4);  quivers  with  arrows  (3);  shoes  (1  pair);  leggings  (6  pairs);  snow- 
shoes  (1  pair) ;  sandals  (1  pair);  baskets  (4) ;  bark  cord  (9) ;  bark  cloth  (1  roll) ; 
coats  of  bark  (3) ;  belts  (4) ;  looms  (2) ;  fish-spear  (1) ;  dippers  (2) ;  basket  of 
bark  (1)  ;  ladle  (1);  salmon-spear  (1) ;  carrying-case  (1) ;  dried  fish  (1  lot) ;  car- 
rying-bands (3)  ;  pipes  (7) ;  carrying-bag  (1) ;  dish  (I) ;  bowl  (1) ;  head-dress  (1) ; 
bo®  (1)  »  gloves  (1  pair) ;  aprons  (2) ;  god-sticks  (3) ;  broiling-sticks  (2) ;  tobacco- 
boxes  and  sticks  (3) ;  mustache  sticks  (9) ;  large  knife  in  case  (1)  ;  lacquer  cup- 
(I) ;  shell  plate  (1) ;  tea-cup  rests  (2) ;  thread-winders  (4) ;  wooden  carved  plates 
(4);  bark  dishes  (4);  net-needle  (1) ;   earrings  (2  pairs) ;  Jew's  harp  (1) ;   neck- 

\        laces  (2);    chopsticks  (1  lot);  tattooing-knives  (2);  knife  in  carved  case  (I); 

[         tilver  ornament  (1);  spoons  (16);  fish-skin  (2  ])ieces) ;  brlt-loom  (1);  wooden 

X        hammers  (2);  knife-cases  (4) ;  belt  n*ed  (1 ) ;  foods  (13  samples) ;  towel-rack  (1) ; 
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carrying-bands  witb  stick  (1) ;  arrows  and  stone  arrow-heads  (1  lot) ;  materials  for 
mats  (*i  lots) ;  arrow-poison  (2  lots) ;  rake  (I) ;  rat-trap  (1) ;  traps  (2)  ;  pot-book 
(1 ) ;  baby-carrier  (1) ;  aconite  plant  used  to  make  arrow  poison  (1)  ;  bowls  (2) ; 
wooden  tray  (1) ;  sword  (1) ;  male  costume  (1) ;  female  costume  (1) ;  pbotographii 
of  AiuoH,  bouse  lite,  etc.  (26) ;    wooden  spatula  (1)  ;  women's  spoons  (2). 

Samoan  Islanda. — U.  S.  Navy  Department  (accession  23197),  Qsub  mate  (4) ;  rugs  (6); 
Kavabowl(l);  tapa  blankets  (108) ;  fans  (42);  baskets  (22) ;  Kava  cup  (I); 
cincturcH  (2) ;  necklaces  (2) ;  comb(l);  clubs  (2);  spears  (2);  saithes  of  tapa 
clotb  (13) ;  spread  (I).  Ensign  W.  E.  Safford,  IT.  8.  Navy  (accession  22259),  fly- 
fiapper  (1) ;  pillow  (1);  sennit  (2  samples) ;  tapa  blankets  (5);  sashes  (2) ;  bas- 
ket wallet  (1) ;  children's  dresses  (2) ;  fine  mat  (I) ;  meats  (3) ;  floor-mat  (1); 
varieties  of  tapa  (4) ;  fan  (1) ;  adze  blade  (1) ;  combs  ^2)  ;  head-dress  (I) ;  fish- 
ing tackle  (I);  clubs  (3) ;  fish-hook  (1).  Harold  M.  Sewell  (accession  22187), 
lire-sticks  (I  pair). 

Sandivick  Jdands. — Mrs.  Sibyl  Carter  (accession  23273),  braid  of  squash  fiber  (I); 
photographs  of  natives  (11) ;  fans  (3) ;  anklet  of  shells  (1) :  cocoauut  shell  dish 
(1);  necklace  of  Kukui  nuts  (I);  wallet  (1);  tapa  mallet  (1);  feather  waud 
hanga-hanga  (1) ;  hats  (2) ;  carrying-pole  (1).  Mrs.  J.  O.  Brnff  (accession  223(k<), 
fit4»  hooks  (2) ;  ornamented  skin  (1) ;  fetish  necklace  of  whale  tooth  and  human 
bair  (1).  Miss  Una  Clarke,  hat  band  of  shells  (I).  W.  F.  Hillebrand  (accession 
22():W),  plaited  rope  (1) ;  tapa  cloth  (1). 

Fiji  Islands. — Mrs.  J.  G.  Bruff  (accession  22308),  sharks'  teeth  spear  (1),  stone  image 

(1). 
Neiv  Caledonia, — Royal  Ethnographic  Museum,  Berlin  (accession  28146),  woman's 

dress  (I). 
Mangaia  Group. — R.  L.  Gamer  (accession  22295),  adze  (1). 
Malay  Archipelago.— Mrs.  J.  G.  Brntf  (accession  22308),  cocoannt  cnp  with  tortoise 

sbell  cover  (1). 
Sarawak,  N.  Borneo. — F.  T.  Redwood  (accession  22973),  blow-gan  (I). 
Palao  Islands. — Royal  Ethnographic  Museum,  Berlin  (accession  2^)146),  comb  (I); 

tortoise  shell  dish  (I) ;  wonian*s  dress  (1). 
Solomon  Islands. — Edward  Lovett  (accession  22452),  polished  celt  (basalt)  (I). 
Kingsmill  Islands. — Mrs.  J.  G.  Bruff  (accession  22308\  shark  teeth  spear  (1). 
South  Sea  Islands. — Mrs.  J.  G.  Brntf  (accession  22308),  tattooing  instruments  (2). 
Sooloo  Islands.— }Ani.  J.  G.  Brnflf  (accession  22308),  cruse  (1). 


REPORT  ON  THE  DEPARTMENT  OF  AMERICAN  PREHISTORIC  POTTERY 

IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  William  H.  Holmes,  Honorary  Curator. 


Daring  the  fiscal  year  ending  June  30, 1890,  little  work  has  been  done 
in  the  Department  of  Aboriginal  Pottery.  The  installation  of  the  ex- 
hibition series  is  practically  completed  and  all  that  remains  to  be  done 
is  in  the  direction  of  more  thorough  labeling  of  individual  specimens. 

Accessions  have  not  been  as  namerous  as  in  preceding  years,  yet 
much  of  value  has  been  acquired. 

The  more  important  accessions  of  the  year  include  a  series  of  frag- 
ment^iry  ware  from  Bear  Point,  Perdido  Bay,  Alabama,  contributed  by 
Mrs.  A.  T.  Mosman  and  A.  B.  Simons,  and  supplementary  to  the  col- 
lections of  F.  H.  Parsons  acquired  last  year;  and  a  remarkable  group 
of  vases  obtained  from  a  mound  on  the  Savannah  River,  Richmond 
County,  Georgia,  by  H.  L.  Reynolds.  These,  and  some  other  contribu- 
tions mentioned  in  the  accom[)anying  list,  were  acquired  through  the 
agency  of  the  Bureau  of  Ethnology. 

The  roiitine  work  of  the  department  has  consisted  chietly  in  labeling 
and  entering  upon  the  books  such  new  material  as  has  been  acquired. 
A  number  of  sets  of  specimens  have  been  selected  for  exchange. 

Such  researches  as  have  been  conducted  by  the  curator,  relate 
mainly  to  collections  from  the  mounds  of  the  Mississippi  Valley  and 
adjacent  regions.  The  work  undertaken  is  to  form  a  part  of  the  mon- 
ographic work  of  Dr.  Cyrus  Thomas  upon  the  Mound  Builders. 

The  last  catalogue  number  in  June  1889,  is  135131;  in  June  1890, 
1353G3. 

The  curator  has  published  three  papers  during  the  year.  These  are 
noticed  in  the  Bibliography. 

ACCESSIONS  FOR  THE  YEAR  ENDING  JUNE  30,1890. 

Otkkosh,  TTiscannn. — Joseph  F.  James  (No.  135133),  pottery  fragments. 

Ckrk  County,  Illinois. — H.  G.  Hodge  (No.  135142),  pottery  fragments  from  mound 

near  York. 
Vpikur  County,  JFett  Ftr^nia.— L.  V.  McWhorter  (No.  135143),  pottery  fragmeuto. 
P9Umae  Creek,  Virginia.— "W.  H.Phillips  (No.  135144),  pottery  fragments. 
T»o  Liek  Creek,  Harrison  Connty,  West  Virginia.— W.  H.  Holmes  (No.  135152),  pottery 
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Sau  Juan,  Toeiihuacati,  Mexico  — F.  W.  limine  (Nob.  13515^  13510)8),  pottery  frai;m«iit8. 

Cheiokvc  Reavrvation,  Noith  ('aroliua.—JtLineH  Mooney  (No.  135186),  pottery  frajxnifntH. 

Sarannah  Mirer,  Jiichmond  County,  Georgia.— H.  L.  KeyuoliU(No8. 135192,  i:U>2ir>),  vasen 
uud  fragmonts;  (135217,  13r>22r>)  clay  pipes;  (135253)  clay  fragmenti);  (135278, 
135279)  pottery  fragmentH  from  nionncl. 

Bear  Pointy  Perdido  Bay,  Baldmn  County^  Alabama. --'hlTB.  A.  T.  Mobmaii  (Noa.  135285, 
135?69),  vases  and  fragmeDts. 

Bear  Point,  Perdido  Bay,  Balduin  County,  Jlahama.-^A.  B.  Simous(No8.  i:)5292, 135:U2), 
V2I808  and  fragments. 

Eapanola,  New  Mexico, — Arthur  Davis  (No.  135314),  pottery  fragments. 

Fiifiia,  Arizona.  -  Dr.  George  M.  Kober  (Nos.  135315,  1*15317),  earthen  vessels. 

Elgin  County,  ^'awarfd.— Charles  B.  Tweedale  (No.  135318),  earthen  pipe-bowl ;  (13r»:V29) 
pottery  fragments. 

Sila,  New  A/exteo.— Mrs.  James  Stevenson  (Nos.  135345,  135340),  pottery  vases. 

Caaa  iirande,  Arizona. — V.  Mindeletf  (Nos.  135349,  l;i5350),  pottery  fragments. 

Ancient  Pueblo,  Salt  Hirer  Valley,  Arizona.— \,  Mindeleff  (No.  135352),  pottery  frag- 
ments. 

Hughes  County,  South  Dakota,— U.  L.  Reynolds  (No.  135359),  pottery  frajsmenta. 

Barton  County,  Georgia. —U,  L.  Reynolds  (No.  135:^)2),  pottery  fragments. 

Souris  Biver,  southwest  Manitoba, — II.  L.  Reynolds  (No.  135363),  pottery  fragments. 


REPORT  ON  THE  SECTION  OF  ORIENTAL  ANTIQUITIES 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Cyrus  Adlrr,  Aaaiatant  Curator 


In  the  absence  in  Europe  of  Prof.  Paul  Haupt,  honorary  curator  of 
the  section,  I  beg  to  submit  the  iollowing  report  for  the  past  fiscal 
year. 

The  collections  exhibited  are  still  confined  to  Babylonian,  Assyrian, 
and  Egyptian  objects,  and  the  considerable  amount  of  material  now  in 
the  Museum  whicli  would  naturally  come  under  the  heading  of  Biblical 
Archaeology  is  exhibited  in  other  departments.  Possibly  the  most 
gratifying  results  of  the  year's  work,  the  character  of  which  did  not 
difiler  from  the  preceding  one,  is  the  increased  cooperation  of  other 
institutions  and  of  individuals,  and  the  aid  which  the  Smithsonian  In- 
stitution has  been  enabled  to  extend  to  the  recently  established  museums 
and  to  scientific  investigators. 

The  authorities  of  the  Catholic  University  of  America  (Washington, 
D.  C),  recently  inaugurated,  have  established  an  oriental  museum. 
They  have  adopted  the  Museum  standards  and  a  healthy  cooperation 
has  been  established. 

The  growing  interest  in  oriental  studies  has  resulted  in  the  formation 
of  a  private  class  in  Washington,  whose  investigations  have  been  aided 
by  ])hotographs  and  objects  belonging  to  the  collections. 

The  fact  of  the  participation  of  the  Smithsonian  Institution  in  the 
Eighth  International  Congress  of  Orientalists,  which  met  at  Stockholm 
in  September,  1889,  was  briefly  alluded  to  in  the  last  report. 

At  the  request  of  Count  Carlo  Landberg,  the  secretary  of  the  con- 
gress, the  Smithsonian  Institution  published  a  special  circular  for 
American  scholars,  containing  information  as  to  the  meetings.  The 
Institution  presented  on  behalf  of  the  Museum  to  the  King  of  Sweden^ 
president  of  the  congress,  a  set  of  reproductions  of  Assyrian  seals, 
illustrating  the  methods  employed.  These  objects  wore  highly  com- 
mended by  bis  majesty  on  their  presentation;  General  Thomas,  United 
States  minister  to  Sweden,  transmitting  a  communication  to  that 
effect.     The  Smithsonian  Institution  was  represented  at  the  congress 
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by  Professor  Haupt,  whose  report  to  the  Secretary  will  be  foand  else- 
where. 

The  American  Oriental  Society  has  appointed  a  committee  to  pre- 
pare a  catalogue  of  the  oriental  manuscripts  in  thib  United  States.  A 
member  of  the  committee  learned  of  a  collection,  numbering,  it  is  said, 
100  Persian  and  Arabic  MSS.,  formed  by  the  late  William  B.  Hodgson. 
They  were  traced  to  the  Telfair  Academy  of  Arts  and  Sciences  in  Sa- 
vannah, Georgia,  and,  after  some  correspondence,  the  trustees  of  that 
institution  passed  a  resolution  authorizing  the  director  to  forward  the 
MSS.  to  the  Smithsonian  Institution,  on  deposit,  for  study. 

Mr.  Talcott  Williams,  of  Philadelphia,  while  on  a  tour  through  Mo- 
rocco,  undertook  to  make  a  collection  for  the  Museum.  Among  the 
objects  thus  acquired  are  many  illustrating  the  manners  and  customs 
of  the  inhabitants  of  that  country. 

The  preparation  of  the  Smithsonian  Report  on  the  Progress  of  Ori- 
ental Science  in  America  during  1888  necessitated  correspondence  with 
many  of  the  orientnlists  of  the  United  States,  resulting  in  osefoi  addi- 
tions to  the  sectional  library. 

AOGESSIONS. 

Through  the  good  offices  of  the  Hon.  Oscar  S.  Straus,  formerly 
U.  S.  minister  to  Turkey,  and  the  courtesy  of  Prof.  Howard  Osgood, 
of  Rochester,  New  York,  the  Museum  has  come  into  possession  of  a 
cast  of  the  famous  Temple  inscrii)tion  discovered  by  the  French  arch- 
aeologist, GlermontGanneau,  May  26, 1871,  and  now  in  the  Imperial 
Museum  at  Constantinople.  The  inscription  reads:  ^<No  stranger  is  to 
enter  within  the  balustrade  round  the  Temple  and  inclosures.  Who- 
ever is  caught  will  be  responsible  to  himself  for  his  .death."  In  the 
account  of  Herod's  Temple  by  Josephus  (Antiq.,  xv,  11,  5)  an  inscrip* 
tion  is  mentioned  which  forbade  *<  any  foreigner  to  enter  the  inclosure 
on  pain  of  death."  And  in  a  second  description  (Wars,  V,  5,  2)  be 
states  that  the  warnings  were  written  <<  some  in  Greek  and  some  in 
Roman  letters."  Through  this  discovery  light  is  also  thrown  on  the 
e[)isode  in  Acts  xxi,  28-31,  where  Paul  was  accused  of  bringing 
Trophimus,  an  Epliesian,  within  the  balustrade,  and  <'all  the  city  was 
moved  and  the  people  ran  together,  and  they  laid  hold  on  Paul  and 
dragged  him  out  of  the  Temple,  and  they  were  seeking  to  kill  him." 
According  to  Glermont-Ganneau,  this  is  the  most  ancient  as  well  as 
the  most  interesting:  Greek  inscription  which  archsBological  investiga- 
tion in  Jerusalem  has  produced. 

Mr.  Theodore  Graf,  of  Vienna,  presented  to  the  Museum  a  set  of 
photographs  and  a  selection  of  heliogravures  of  his  collection  of  Grseco- 
Egyptian  portraits.  The  originals  were  discovered  near  Fayam  at  a 
place  called  Rubaiyet,  in  July,  1887.  In  producing  these  portraits  the 
brush  was  not  used,  the  encaustic  or  distemper  processes  being  resorted 
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to.  The  artist  who  practiced  the  encaustic  process  first  spread  a  mixture 
of  pure  beeswax  and  liquid  balsam  over  a  smooth  surface,  on  which  the 
colors  were  laid  in  the  form  of  a  mosaic.  The  difit'erent  colors  were  then 
blended  together  by  means  of  the  oestrum,  a  spoon-shaped  instrument, 
the  bowl  of  which  had  serrated  edges,  while  the  handle  was  rounded. 
The  portraits,  painted  in  distemper,  were  executed  in  a  composition  con- 
sisting of  the  yolk  of  an  eggy  a  little  oil,  and  the  required  powdered 
colors.  Still  another  process  was  to  mix  oil  and  color  powder  together 
and  put  it  on  in  a  molten  condition.  Some  of  the  pictures  show  that 
all  three  processes  were  employed.  It  is  difficult  to  determine  the  date 
at  which  these  paintings  were  executed,  but  it  must  have  been  some 
time  between  100  and  ^0  A.  D.  The  portraits  were  probably  painted 
from  life.  The  collection  exhibits  notably  the  different  types  of  counte- 
nance and  the  methods  of  dressing  the  hair.  The  originals  are  still  for 
sale  and  would  be  a  great  addition  to  any  antiquarian  collection. 

Dr.  K.  Zehnpfund,  of  Leipzig,  presented  an  imitation  of  an  Assyrian 
clay  tablet,  written  by  himself,  containing  a  hymn  in  praise  of  wine,  in 
the  style  of  the  !Niimrod  epic  composed  by  Professor  Haupt,  of  Johns 
Hopkins  University,  Baltimore.  The  tablet  was  made  out  of  a  lump  of 
clay  which,  after  being  carefully  sifted,  washed,  and  cleaned,  was  moist- 
ened, rolled  up  in  the  form  of  a  cylinder,  and  then  flattened  on  a  board. 
When  the  clay  became  sufficiently  dry  so  that  it  would  not  adhere 
to  the  stylus,  the  tablet  received  the  necessary  polish  by  being  rubbed 
against  a  smooth,  flat  board.  The  stylus  used  for  writing  con^sisted  of 
a  four-cornered  piece  of  hard-oiled  wood,  the  front  end  of  which  was 
cut  off  slanting.  Writing  with  this  instrument  was  easy  and  did  not 
occupy  much  time.    It  took  little  more  than  an  hour  to  write  this 

tablet.* 
Rev.  Dr.  William  Hayes  Ward,  of  New  York,  permitted  copies  to  be 

made  of  twelve  Babylonian  and  Assyrian  seals  in  his  collection.  Ten 
similar  objects  were  received  from  Prof.  D.  G.  Lyon,  of  Harvard  Uni- 
versity, and  eighteen  Assyrian,  Babylonian,  Persian,  and  Egy)>tian 
gems  from  Prof.  H.  Hyvernat,  of  the  Catholic  University. 

A  series  of  photographs  was  purchased  from  the  Palestine  explora- 
tion fond. 

DISTRIBUTIONS. 

Casts  of  forty  Assyrian  seals  were  presented  to  the  University  of 
Pennsylvania;  a  similar  collection  was  sent  to  Prof.  Howard  Osgood,  of 
the  University  of  Rochester,  New  York.  Ten  casts  of  Assyrian  seals 
were  sent  to  Prof.  D,  G.  Lyon,  Harvard  University,  and  two  to  Dr. 
Ward.  Copies  of  the  Canopus  Inscription  were  forwarded  to  Lehigh 
University  and  to  the  Chinese  minister. 


*  The  text  with  trsnslatiou  \«'as  pabliabed  iu  the  '*  Menu  dii  diner  ofiert  au  VHP 
Congrte  International  des  OrieDtalistes/'  Stockholm  lo  7  Hept.  1889. 
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ROUTINE  WORK. 

During  the  ye«ar  tbe  collections  were  rearranged,  with  the  object  of 
securing  more  space.  The  seals,  copied  from  the  originals  owned  by 
the  Misses  Bruce  and  Prof.  O.  C.  Marsh,  of  New  Haven,  referred  to  in 
the  last  report,  were  labeled  and  placed  in  the  exhibition  cases.  The 
))hotogravures  of  the  Gr^coEgyptian  portraits  and  the  copies  of  the 
seals  of  Dr.  Ward,  referred  to  above,  have  been  placed  on  exhibition. 

A  complete  series  of  the  casts  of  seals  is  preserved  in  the  study  series. 

In  addition  to  the  persons  mentioned  above,  the  Museum  is  indebted 
for  cooperation  and  assistance  to  Mr.  Henry  Giliman,  United  States 
consul  at  Jerusalem,  Mr.  W.  Max  Mtiller,  and  Dr.  F.  0.  H.  Wendel,  of 
New  York. 


REPORT  ON  THE  HISTORICAL  COLLECTIONS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  A.  Howard  Clark,  Curator, 


The  transfer  of  a  large  collectiou  of  relics  of  Oeneral  Wasbiugton 
from  the  Patent  Office  to  the  National  Museum  in  1883  was  the  begin- 
ning of  a  separate  section  devoted  to  historical  collections.  With  the 
Washington  relics  were  grouped  many  objects  heretofore  exhibited  in 
other  departments  of  the  Museum,  but  which  are  of  more  interest  as 
pergonal  relics  of  representative  men  or  memorials  of  events  or  places 
of  historic  importance.  Here  were  brought  together  various  gifts  from 
foreign  governments  to  Presidents  Jefferson,  Adams,  Van  Bureu,  Com- 
modore Perry  and  other  high  officials  of  the  United  States,  besides 
relics  of  Benjamin  Franklin,  Andrew  Jackson,  Abraham  Lincoln,  Gen- 
eral Kipley,  Commodore  Elliott,  Commodore  Biddle,  and  many  other 
eminent  American  statesmen  and  soldiers,  as  well  as  numerous  manu- 
scripts and  relics  pertaining  to  the  colonial  and  revolutionary  war 
period  of  our  countiy,  and  mementoes  of  Sir  John  Franklin,  Kane, 
Hayes,  Hall,  De  Long  and  other  Arctic  explorers.  In  November,  1886, 
the  large  collection  of  relics  of  General  Grant  were  received  and  added 
very  greatly  to  the  popular  interest  in  this  section  of  the  Museum.* 
The  growth  of  the  historical  collections  in  the  past  three  years  has 
been  very  rapid,  and  the  space  devoted  to  this  class  of  exhibits  is  found 
far  too  limited  for  their  display  to  visitors.  The  collections  exhibited 
in  the  north  hall  have  been  partially  rearranged  and  many  new  objects 
have  been  installed  during  the  year.  Labels  have  been  written  for  all 
objects  shown.  There  are  now  in  reserve  many  hundreds  of  objects  that 
might  be  exhibited  if  space  permitted. 

A  beginning  has  been  made  on  a  collection  of  postage  stamps  of  all 
nations,  about  1,600  specimens  gathered  by  Professor  Baird  forming 
the  nucleus  of  this  collection. 

The  collection  of  portraits  of  representative  men  of  the  world  has  in- 
creased considerably  in  number  during  the  year,  but  is  yet  very  incom- 
plete. There  have  been  put  on  exhibition  engraved  and  photographic 
portraits  of  some  of  the  most  eminent  scientists,  and  an  interesting  col- 


*A  list  Qf  these  objects  is  givea  ia  tUe  Annual  Report  lor  1887. 
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lection  of  portraits  of  the  medical  men  of  the  world  deposited  by  Dr.  J. 
M.  Toner. 

The  collection  illustrating  the  moneys  of  the  world  in  all  ages  and 
conntries  has  been  an  addition  of  popular  interest,  as  is  evidenced  by 
the  many  valuable  loan  collections  of  ancient  and  modern  pieces.  This 
collection  is  not  limited  to  metallic  currency,  but  includes  paper  cur- 
rency and  various  substitutes  for  money. 

The  entries  in  the  catalogue  during  the  year  aggregate  645,  repre- 
senting about  1,000  specimens.  Upwards  of  3,000  additions  have  been 
made  to  the  card  catalogue,  which  now  numbers  about  10,000  cards. 
There  are  yet  many  objects  not  catalogued  in  detail,  though  accession 
cards  and  lists  are  preserved. 

The  accessions  during  the  year  were  as  follows : 

FroDi  Charles  Abert,  Homewood,  Maryland,  a  marble  bust  of  Benjamin  Frankhn, 
sculptured  by  Coracchi,  in  Italian  marble. 

From  Nathan  Appleton,  Boston ,  Massachusetts,  a  gun-carriage  from  the  citadel 
of  Santo  Domingo  City,  made  of  mahogany,  probably  by  the  Spaniards  during 
the  early  days  of  their  possession  of  the  island.  Also  photograph  of  Sitting 
Bull  and  other  Indians  at  Standing  Rock,  and  photograph  of  the  General  Custer 
Monument  on  the  battlefield  at  Little  Big  Horn  River,  Montana.  Only  one  offi- 
cer's remains  were  buried  on  the  battlefield — young  Lieutenant  Critteodeo.  His 
father.  General  Crittenden,  said,  "  Bury  him  where  he  fell  on  the  field  of  battle." 

From  Fred  J.  Adams,  Grand  Rapids,  Michigan,  badge  of  the  Michigan  Frees  Associa- 
tion at  their  session  in  Grand  Rapids,  in  July,  1889. 

From  W.  S.  Baker,  Philadelphia,  Pennsylvania,  four  volumes  on  engraved,  medallic, 
and  character  portraits  of  Washington,  ''Bibliotheca  Wasbingtoniana,"  and 
**  History  of  a  rare  Washington  Print." 

From  F.  N.  Barrett,  New  York  City,  portrait  of  M.  Appert,  inventor  of  the  art  of  pre- 
serving food  by  hermetic  sealing. 

From  Miss  H.  H.  Berger,  Brooklyn,  Now  York,  copper  and  silver  coins  of  Finland. 

From  Paul  Beckwith,  Washington,  District  of  Columbia,  badge  of  Union  Veterans' 
Union,  Good  Templars,  Knights  of  Pythias,  and  Knights  of  Golden  Eagle;  also 
one  book,  '*  The  Spellbinders'  Souvenir,"  and  medals  commemorating  the  unveil- 
ing of  General  Meade  statue,  1887,  and  the  organization  of  First  Regiment 
National  Guard  of  Pennsylvania,  1861. 

From  Dr.  E.  G.  Betty,  Cincinnati,  Ohio,  medals  of  Ohio  Valley  Centennial  Exposi- 
tion, and  rare  silver,  copper,  and  nickel  coins  of  the  United  States. 

From  J.  S.  Billop,  Glenn  Dale,  Maryland,  half-penny  of  Virginia,  George  III,  1773. 

From  H.  P.  Branham,  glass  flute,  silver- mounted,  made  by  Jjaurent,  of  Paris,  and 
used  for  many  years  by  Judge  A.  B.  Lougstreet,  of  Georgia,  author  of  History  of 
Georgia,  etc. 

From  the  British  Museum,  London,  a  large  series  of  electrotyx)e8  of  Greek  coins,  the 
types  of  coins  used  prior  to  100  A.  D. 

From  F;.  E.  Brownell,  Washington,  District  of  Columbia,  shotgun  and  rifle,  relics  of 
Col.  E.E.Ellsworth. 

From  Mrs.  J.  G.  Brufi",  Washington,  District  of  Columbia,  collection  of  1,129  silver 
and  copper  coins  of  the  United  States  and  foreign  countries,  171  examples  of 
paper  currency,  29  medals,  and  some  numismatic  books. 

From  Harriet  W.  Cary,  Napoleon,  Ohio,  a  looking-glass,  relic  of  James  Mason,  of  the 
Plymouth  Colony. 

From  Mrs.  S.  S.  Cox,  New  York  City,  decorations  of  the  TlirkiQU  Order  of  the  Miidie^ 
fLud  the  Suefaket. 
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From  William  Ellory  Cartis,  Washington,  District  of  Colombia,  album  of  portraits 
of  the  officers  and  members  of  the  International  American  Conference  held  at 
Washington  in  1889-'90. 

From  Joseph  A.  Donahoe,  San  Francisco,  California,  comet  medal  of  the  Astronomi- 
cal Society  of  the  Pacific,  given  to  discoverers  of  comets. 

From  Leon  C.  Dnchesue,  Natchez,  Mississippi,  paper-money  of  the  city  of  Natchez, 
November,  1862. 

From  R.  Edward  Earll,  Washington,  District  of  Columbia,  six-krentzer  coin  of  the 
Rhenish  Palatinate,  dated  ItiOS. 

From  George  L.  Eckert,  Washington,  District  of  Columbia,  copper  coin  of  State  of 
Cliihuahna,  Mexico. 

From  St.  Julian  Fillette,  Washington,  District  of  Columbia,  photographs  of  United 
States  warships  TVenfoit,  Faudaliaj  and  yipsiCf  and  the  war  ship  OglUf  showing 
view  of  the  harbor  of  Apia,  Samoan  Islands,  takeu  after  the  hurricane  of  Satur- 
day, March  16,  1889. 

From  Charles  F.  Fish,  Fall  River,  Massachusetts,  photographs  of  the  old  stone  mill 
at  Newport  and  of  an  old  windmill  at  Portsmouth,  Rhode  Island. 

From*  Josieph  Francis,  Minneapolis,  Minnesota,  large  gold  modal  presented  to  Mr. 
Francis  by  President  Harrison,  April,  1889,  in  accordance  with  act  of  Congress 
of  tho  United  States  for  his  invention  of  lifeboats,  etc.  Gold  snuff-box,  diamond 
mounted,  presented  to  Mr.  Francis  by  Napoleon  III. 

From  James  M.  Gleason,  Boston,  Massachusettfi,  bronze  medals  commemorative  of 
the  visit  of  the  Boston  Commandery  to  the  Twenty-fourth  Triennial  Conclave 
of  Knights  Templar,  Washington  City,  October  8,  1889. 

From  Rev.  A.  K.  Glover,  Grand  Haven,  Michigan,  copper  coins  of  tho  United  States 
from  1783  to  1826. 

Frori  Guildhall  Library  Committee  of  London,  England,  bronze  medals  struck  by 
order  of  the  Corporation  of  Loudon,  from  1849  to  1887,  to  commemorate  various 
historic  events. 

From  William  M.  Haley,  San  Francisco,  German  Bible  printed  in  Halle  in  1765,  and 
German  passport  issued  to  K.  Land  in  Maj,  1837. 

From  William  Hail,  Winnipeg,  Manitoba,  Canada,  Knights  Templar  badge  and  card. 

From  Mrs.  W.  S.  Hancock,  Washington,  District  of  Columbia,  cane  presented  to 
General  Hancock  by  citizens  of  Brooklyn,  in  1884  ;  sword  voted  to  him  at  the 
Sanitary  Fair  in  St.  Louis  in  18G4,  and  regulation  sword  carried  by  him  through- 
out tho  war  of  the  rebellion. 

From  Mrs.  Mary  Harney,  Washington,  District  of  Columbia,  Mexican  saddle  and 
harness,  military  cap  and  chapeau,  epaulettes,  revolver,  and  two  rifles,  personal 
relics  of  Gen.  W.  S.  Harney. 

From  W.  T.  Hornaday,  Buffalo,  New  York,  plaster  bust  of  Professor  Huxley. 

From  C.  P.  Jacobs,  Indianapolis,  Indiana,  programmes,  invitation  cards,  badges,  and 
other  relics  of  the  funeral  of  President  Abraham  Lincoln. 

From  Philip  Jaisohn,  Washington,  District  of  Columbia,  Japanese  2l)  sen  silver  coin. 

From  Lewis  Johnson  &  Co.,  Washington,  District  of  Columbia,  Hungarian  paper 
money,  issued  at  Buda-Pest,  September  1,  1848. 

From  J.  P.  Klinges,  Philadelphia,  Pennsylvania,  postage  stamps  of  the  Confederate 
SUtes. 

From  Oliver  S.  League,  Annapolis,  Maryland,  cross-bow  found  under  the  floor  of  Colo- 
nel Wilmot's  house  in  Annapolis,  built  in  the  seventeenth  century. 

From  Thomas  Marrou,  Washington,  District  of  Columbia,  autograph  letter  of  Post- 
master-General Amos  Kendall,  October  26,  1838. 

From  Col.  Marshall  McDonald,  Washington,  District  of  Columbia,  military  pubiica- 
tioDS  and  manuscript  records  i>ertaining  to  the  Confederate  States. 

From  Mrs.  N.  V.  D.  Miller,  reprints  of  wall  paper  edition  of  Vicksburg  Daily  Citizen^ 
Jiil^  '^-4;  1863,  and  reprint^  of  y^stef  Coqnt^  Gazette,  Jaoaarjr  4, 1^, 
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From  Theodore  A.  Mills,  Washington,  District  of  Cohimbia,  commission  of  Clark 
Mills  as  lieutenant  of  cavalry  in  1853,  signed  by  President  Franklin  Pierce  and 
Jefferson  Davis,  Secretary  of  War.  Cast  of  face  of  Abraham  Lincoln,  from  orig- 
inal mold  made  by  Clark  Mills  in  February,  ld(>5,  abont  sixty  days  before  the 
President's  death.  ^ 

From  W.  C.  Mason,  Washington,  District  of  Columbia,  Chinese  copper  coins. 

From  John  M.  Noah,  Washington,  District  of  Columbia,  original  printed  copy  of  Car- 
riers' address  to  the  patrcms  of  the  National  Advocate,  New  York  City,  January 
1, 1817.    Badge  of  Knights  Templar. 

From  William  S.  Overton,  Stony  Creek,  Virginia,  pardon  for  rebel  soldier  signed  by 
W.  H.  Sewartl,  Secretary  of  State,  July  5,  1866. 

From  Gen.  Walter  A.  Payne,  Fostoria,  Ohio,  badge  of  the  Sons  of  Veterans. 

From  Thomas  G.  Reames,  Jacksonville,  Oregon,  twenty-dollar  gold  qpin  of  the  United 
States  found  in  a  cow's  stomach.     Badge  of  Kuights  Templar. 

Fioni  J.  T.  KichardH,  Philadelphia,  Pennsylvania,  brick  from  foundation  of  Fort  Du- 
quesne,  at  Pittsburgh,  built  prior  to  17n3. 

From  W.  W.  Kuckhill,  Washington,  District  of  Columbia,  Chinese  paper-money,  in- 
cluding a  national-bank  note,  the  only  issue  by  the  pres4.'nt  dynasty,  and  New 
Year's  Day  and  ordinary  lOO-cash  paper  currency  of  the  city  of  Pekiu. 

From  Arthur  E.  Scarff,  Kalamazoo,  Michigan,  Siamese  copper  coin,  and  copper  coin, 
dos  centavos,  of  Argentine  Republic,  18d4. 

From  Henry  L.  Sheldon,  Middlebury,  Vermont,  paper-money  of  Vermont  Glass  Com- 
pany, 1814,  and  fractional  currency  of  U.  A.  Shehlon,  1t5()2. 

From  Felix  Spcyor,  Franklin,  Pennsylv^ania,  copper  coin  of  Portugal,  20  reis,  1866. 

From  Dr.  H.  R.  Storer,  Newport,  Rhode  Island,  molds  of  medals  of  historic  interest. 

From  Tiffany  &  Co.,  New  York  City,  silvered  copper  elec  rotype  of  the  large  vase 
presented  to  William  Cullen  Bryant  by  the  citizens  of  New  York  in  1875. 

From  James  Todd,  Pittsburgh,  Pennsylvania,  silver  watch  and  seal  and  pendant, 
captured  from  a  British  soldier  at  battle  of  Lexington,  1775,  by  Lieut.  James 
Todd,  of  Boston. 

From  War  Department,  two  swords  presented  to  Gen.  James  Shields  by  State  of 
Illinois  and  State  of  South  Carolina,  for  gallant  services  dnring  the  Mexican 
War. 

From  W.  J.  Winter,  Denver,  Colorado,  ribbon  badge  of  the  Cowboy  Club  of  Denver, 
Colorado. 

From  A.  F.  Wooster,  Norfolk,  Connecticut,  copper  coin  of  Republic  of  Spain,  1870. 

The  morning  sessions  of  tbe  annual  meeting  of  the  American  His- 
torical Association  were  held  in  the  lecture  hall  of  the  National  Museum 
December  28  to  31,  1889.  There  was  a  large  attendance  of  members  of 
the  iissociation  and  much  interest  was  manifested  in  the  Museum  collec- 
tions. This  Association  was  incorporated  by  act  of  Congress  approved 
January  4,  1889,  and  by  this  act  is  directed  to  report  annually  to  the 
Secretary  of  the  Smithsonian  Institution  concerning  its  proceedings 
and  the  condition  of  historical  study  in  America.  The  Regents  of  tbe 
Smithsonian  Institution  are  authorized  to  permit  the  Association  to 
deposit  its  collections,  manuscripts,  books,  pamphlets,  and  other'^mate- 
rial  for  history  in  the  Smithsonian  Institution  or  in  the  National  Mu- 
seum. Under  this  act  some  books  and  pamplets  have  been  deposited 
in  the  Museum  and  placed  in  charge  of  the  curator  of  the  historical 
colle(;tions,  who  has  been  elected  assistant  secretary  and  carc^tor  of  th^ 
Association, 
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Among  the  papers  read  at  the  annual  meeting  were  the  following: 

Literature  of  Witchcnift.    By  Prof.  George  L.  Burr,  of  Cornell  University. 

A  Catechism  ot  Political  Reaction.    By  Ex-President  Andrew  D.  White. 

The  French  Rorolution  in  San  Domingo.  By  Herbert  Elmer  Mills,  of  Ournell  Uni- 
versity. 

On  a  Newly  Discovered  Manuscript  called  Reminiscences  of  the  American  War  of 
Independence,  by  Ludwig  Baron  von  Closen,  aid  to  the  Count  do  Rochambeaii.  By 
Clarence  W.  Bowen,  of  New  York  City. 

Recent  Historical  Work  in  the  Colleges  and  Universities  of  Europe  and  America. 
By  President  Charles*  Kendall  Adams. 

The  Origin  and  Early  History  of  onr  National  Scientific  Institutions.  By  Dr.  G. 
Brown  Goo<le. 

The  Development  of  International  law  as  to  Newly  Discovered  Territory.  By  Dr. 
Walter  B.  Scjiife,  of  Johns  Hopkins  University. 

The  Impeachment  and  Trial  of  President  Johnson.  By  Dr.  William  A.  Dunning, 
of  Columbia  University,  New  York  City. 

The  Trial  and  Execution  of  John  Brown.     By  Gen.  Marcus  J.  Wright. 

A  Defense  of  Congressional  Government.  By  Dr.  Freeman  Snow,  of  Howard  Uni- 
versity. 

The  Economic  and  Social  History  of  New  England,  1620-1789.  By  William  B. 
Wecden,  of  Providence. 

The  Correspondence  of  the  Pelham  Family  and  the  Loss  of  Oswego  to  the  British. 
By  William  Henry  Smith,  president  of  the  Associated  Press. 

The  early  History  of  the  Ballot  in  Connecticut.  By  Prof.  Simeon  E.  Baldwin  of 
Yale  University. 

Certain  Phases  of  the  Western  Monument  during  the  Revolutionary  War.  By 
Theodore  Roosevelt. 

The  Concentration  of  the  Flathead  Indians  upon  the  Jocko  Reservation.  By  Gen. 
Henry  B.  Carrington. 

The  Constitutional  Aspect  of  Kentucky's  Strugsle  for  Autonomy,  1784-92.  By 
Etbelbert  D.  Warlield,  president  of  Miami  University. 

Some  Historical  Facts  from  the  Records  of  William  and  Mary  College.  By  Presi- 
dent Lyon  G.  Tyler. 

M:iferials  for  the  Study  of  the  Government  of  the  Confedf'rate  States.  By  John 
Osborne  Sumner. 

Notes  on  the  Outlook  for  Historical  Studies  in  the  Southern  States.  By  Prof.  Wil- 
liam P.  Trent,  of  the  University  of  the  South. 

The  Relations  of  History  to  Ethnology.  By  Prof.  O.  T.  Mason,  of  the  National 
Museum. 

The  Present  Condition  of  Historical  Studies  in  Canada.  By  George  Stewart,  jr., 
D.  c.  U,  LL.  D.,  of  Quebec. 

The  Spirit  of  Historical  Research.     By  James  Schowler,  of  Boston. 

The  Perils  of  Historical  Stndy.     By  Justin  Windsor. 

The  Government  as  a  Guardian  of  American  History.    By  Worthington  C.  Ford. 

A  full  report  of  the  proceedings  of  the  meetiug  will  be  printed  in  tbe 
annnal  report  of  the  Association,  which  will  be  published  as  a  Con* 
gressioual  document. 

H.  Mis.  129,  pt.  2 rlO 


REPORT  ON  THE  SECTION  OF  GRAPHIC  ARTS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  8.  li.  KORHLER,  Curator, 


The  re-arrangement  of  the  collectioqs  of  the  Section  of  Graphic  Arts, 
which  was  alluded  to  as  impending  in  my  last  n^port,  has  been  carried 
oat  Tlie  detailH  of  this  arrangement  are  set  forth  on  the  leadet  printed 
for  the  information  of  visitors  to  the  Mnseum,  and  here  reprinted. 

CLASSIFICATION  OF  EXBIBITS  IN  THE  SECTION  OF  GRAPUIC  ARTS. 

The  coUectioas  exhibited  in  the  Hall  of  Graphic  Arts  illn.Htrate  tlio  various  meth- 
ods of  produciii);  pictures  ou  flat  surfaces,  by  hand,  as  well  as  by  mechauical  moans. 
They  form  two  maiu  groups,  the  one  technical,  the  other  historical.  * 

On  the  eastern  side  of  the  hall,  opposite  the  windows,  are  arranged  the  specimens 
Ulostratiug  the  technical  methodsof  the  reproductive  or  muUipljing  arts ;  that  is  to 
■ay,  those  arts  that  produce  blocks,  plates,  etc.,  from  which  imprcsMions  can  be  ob- 
tained in  the  p«*ess,  such  as  wood-engraving,  engraving  on  metal  with  the  graver  or 
bariu,  etching,  mezzotinting,  lithography,  the  modern  photomechanical  processes,  etc. 

On  the  western  or  window  side  arc  illustrated  the  various  methods  of  drawing  and 
painting,  the  history  of  painting  (by  means  of  carbon  prints,  etc.),  and  the  history  of 
engraviugin  relief  (wood-engraviug,  etc.),  intaglio  (engraving  with  the  burin,  etc.), 
andofdribwing  on  stone,  etc.  (lithography).  Ou  the  same  side  of  the  hall  will  also 
be  found  illustrations  of  the  history  of  color-priutiug,  and  supplementary  exhibitions 
illustrating  aids  to  drawing  used  by  lithographers  and  draftsmen  for  process-work, 
methods  of  enlarging  aud  reduciug,  etc.,  aud  industrial  applications  of  printing. 

The  coUections  are  arranged  tu  alcoves  in  the  following  order: 

EASTER.y  SIDE  OF  TUB  HILL. 

BEGINNING  AT  TilR  80UTIIEKN   KND. 

Alcove  1. — Typical  illustrations  of  the  methods  used  in  the  production  of  printable 
blocks  aud  plates. — Relief-engraving  (tho  wood-cut,  wooil-eugraving,  relief-rngrav- 
ing  ou  metal) :  Tools,  materials,  aud  appliances.  Proving  and  printing.  Electro- 
typing.     Original  drawings,  etc.,  with  the  engravings  made  from  them. 

J  Icortf  2  (southern  side  aud  wall). — Relief-engraving  continued:  Coior-printingfrom 
relief  blocks.  Japanese  wood-cutting  and  wood-cut  printing  OQ^'hiding  the  case 
placed  in  the  alcove). 

Alcore  2  (northern  side). —  Intaglio-engraviug:  Tools,  materials,  and  appliances. 
The  various  methods  of  intaglio-engraving  (burin  or  graver  work,  etching,  dr^'-point- 
ing,  etc.). 

Alcoco  *^, — Intaglio-engraving  continued :  The  various  methods  continued  Csoft- 
ground  etching,  aquatint,  mezzotint,  roulette  work,  stipple,  mixed  manner,  coior- 
printingy  intaglio  ot|  woody  etc.).    Proving  and  printing.    Klectrotypiug  and  steel- 
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facing,  etc.  (The  cane  placed  in  thin  alcove  coatains  theSaxton  engraving  machine. 
For  specimens  of  work  done  on  it,  see  the  wing-frames  on  the  standard  between  al- 
coves 4  and  5. ) 

Jlcorei. — Lithography:  Tools,  materials,  and  appliances.  The  varions  mothoda 
of  lithography  (crayon,  pen-and-ink,  engraving,  brush-work,  color-printing,  etc.). 
Transferring.  Printing.— Zincography.— On  the  wall  above  the  alcove:  A  chromo- 
lithograph in  its  various  stages. 

Standard  between  alcoves  4  and  5. — Miscellaneons  processes,  partly  chemical,  partly 
mechanical,  devised  as  substitutes  for  the  older  haud  processes,  but  not  involving 
photography:  Chalcotype,  Comte  process,  Gillot  process,  etching  iu  relief  (rypo- 
graphic  etching,  properly  so-called),  chemitype,  the  graphotype,  the  kaolatype,  the 
wax  process  and  allied  processes  (glypbography,  kerography,  stylography,  typo- 
graphic etching  improperly  so  called,  etc.),  machine  relief-engraving,  machine  intag- 
lio-engraving (medal-ruling),  galvanography,  stenochromy,  min<rralography,  natnre 
printing,  the  anastatic  process,  etc. — Appendix:  Etching  on  glass  (improperly  so 
called),  which  involves  photography,  but  not  the  use  of  the  press. 

Alcove  5. — Photo-mechanical  processiis,  involving  the  prodnction  of  gelatine  or 
other  glutinous  lilms,  to  be  used  as  priuting  surfaces  in  the  lithographic  press, 
i.  e.j  collographic  or  photo-gelatiue  printing  processes  (albertype,  heliotype,  artotype, 
etc.). 

Alcove  G. — Photo-mechanical  processes  producing  relief  blocks  for  printing  in  the 
type-press  (etching,  swell  gelatine,  and  washout  processes):  line  processes.  Half- 
tone processes,  t.  e.,  gelatine  grain  processes  (Paul  Ptetsch's  and  later) ;  screen  pro- 
cesses (Meisenbach,  etc.);  the  Ives  process. 

J{cop«  7.— Photo- mechanical  processes  involving  the  production  of  printable  designs 
on  stone  or  zinc,  i.  e.,  photolithography  and  photozincography :  Half-tone  processes 
(the  bitumen  process,  Poitevin's  process,  Asserts  process,  etc.;  recent  grain  processes ; 
screen  processes).    Line  processes  (Osborne's  process). 

Alcove  8.— Photo-mechanical  processes  producing  intaglio-plates  for  printing  in  the 
copper- plate  press,  t.  e.,  photogravure:  Etching  processes,  deposit  processes,  etc. 
(Fox  Talbot's,  Paul  Pretsch's  and  later  processes). — The  Woodbury  type:  films, 
molds,  and  impressions. 

WESTERy  SIDE  OF  THE  HALL. 

BEGINNING  AT  THE  SOUTHERN  END. 

Alcove  \. — Drawing  and  painting:  Metal-point,  lead-pencil,  crayon,  pastel,  char- 
coal, pen-and-ink,  India  ink,  sepia,  miniature  painting  on  ivory,  water-color  paint- 
ing, oil-painting.  Appendix:  Blot  pictures,  silhouettes,  scissors  pictures,  stenciling, 
etc.— The  monotype. — Illustrations  of  the  history  of  painting  (by  means  of  carbon 
prints,  etc.). 

Alcove  2. — Relief-engraving  (the  wood-cut,  wood -engraving,  relief-engraving  on 
metal) :  Historical  illustrations  from  the  fifteenth  century  to  the  present  time. 

Alcove  3.— Intaglio-engraving  (burin  or  graver  work,  dry-pointing,  imitation  of 
crayon,  stipple,  mezzotint,  etc.):  Historical  illustrations  from  the  fifteenth  century 
to  the  present  time. 

Alcove  4. — Intaglio-engraving  continued  (etching,  soft-ground  etching,  aquatint) : 
Historical  illustrations  from  the  sixteenth  century  to  the  present  time. 

Alcove  5.— Lithography  :  Historical  illustrations  from  the  beginning  of  the  nine- 
teenth century  to  the  present  time. 

Alcove  G. — Color-printing:  Historical  illustrations  from  the  sixteenth  century  to 
the  proHont  time.  (Relief-engraving  :  the  old  chiaroscuros ;  modern  wood-engraving. 
The  Baxter  process.  Intaglio-engraving:  Printed  at  one  impression,  i.  e.,  from  the 
piate  rubbed  iu  iu  different  colore;  printed  from  several  plates.  Stenochromy. 
Chromolitliograpliy.  Wax  process,  etc.  The  modern  photo-weclianieal  proceoaeQ 
applied  to  color-printing.^ 


V.  * 
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Aleave  7. — Aids  to  drawing  used  by  litbographors  and  draftsmeD  for  process  work : 
Grained  and  embossed  papers ;  pasting  tints ;  tbe  air-brusb  ;  Day's  sbading  Inedium^4, 
etc. — Motbods  of  reducing  and  enlarging:  The  pantagrapb ;  rubber  inauliines; 
photo- mechanical  processes. — Industrial  applications  of  printing:  Printing  on  womi, 
c«3lluloid,  metal,  glass,  etc. 

Note. — Some  of  tbe  items  named  in  above  list  have  not  yet  been  placed  on  exhibi- 
tion, but  space  has  been  reserved  for  all,  and  Ihey  will  be  added  as  soon  as  possible. 

A  beginuiug  has  also  beeu  made  with  the  hibeliog  of  tlie  collections, 
but  tbe  greater  part  of  the  uiaimscript  for  labels  sent  in  tbas  far  is  ntiil 
in  the  hands  of  the  printers.  The  collection  of  patents  relating  to  tlie 
graphic  arts  is  in  the  same  condition  in  which  it  was  a  year  ago,  both 
time  and  money  having  been  wanting  to  carry  it  on  towards  completion 
and  classification. 

The  most  important  accession  of  the  year  has  been  the  collection  of 
tools,  materials,  prints,  etc.,  illastrating  the  practice  of  chromoxyl- 
ography  in  Japan,  generously  donated  to  the  Mnseum  by  tbe  Japane^^e 
Government  printing  office  (Insetsa  Kiokn)  in  Tokio,  through  its  chief, 
Mr.  T.  Tokuno.  The  very  interesting  descriptive  matter  which  acconi- 
piinied  this  collection  will  be  published  as  soon  as  certain  further  infor- 
mation asked  for  has  been  received  from  Japan  and  the  necessary  illus- 
trations prepared.  A  large  collection  of  drawings  by  pupils  of  the  Art 
Aca^lemy  of  Cincinnati,  presented  by  the  Cincinnati  Museum  Associ:i 
tion,  also  deserves  special  mention  here.  In  the  technical  division,  tlie 
exhibits  illustrating  dry-pointing,  soft-ground  etching,  engraving  in 
intaglio  on  wood,  and  the  wax  process  have  been  satisfactorily  com- 
pleted.  Mncb,  however,  remains  to  be  done,  more  especially  in  tlie 
divisions  of  drawing  and  painting  and  in  the  technical  illustration  of 
the.  various  photomechanical  processes.  The  list  of  donations,  here- 
with submitted,  shows,  indeed,  that  a  considerable  number  of  speci- 
mens exemplifying  the  results  of  these  processes  have  again  been  ac 
quired,  but  it  is  very  difficult,  under  present  circumstances,  to  secure 
the  means  of  explaining  the  processes  themselves. 

LIST  OF  ACCESSIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

ACQUIRED  BV  GIFT. 

AnilrewB,  Johu  &,  Son,  Boston,  Massachusetts.    Two  wood-engravings,  executed  in 

the  establishment  of  the  donors.     (Cat.  Nos.  :^240,  3*^41.) 
Avery,  S.  P.,  New  York,  New  York.    Colleotiou  of  etchings,  lithographs,  and  Proc<^(l<5 

Comte  prints.     (Cat.  Nos.  3007-30*^2, 32:i4. )    Catalogue,  **Atelier  Jules  Dupi<^," 

Paris,  1890. 
Boucke,  H.,  Lithograph  Qompany,  New  York.     Half-tone  photolithographs,  etc., 

executed  in  the  establishment  of  the  donors.    (Cat.  Nos.  2945,  2954.) 
Berger  6l  Wirth,  New  York.    Specimen  of  prepared  zinc  for  zincography.    (Cat.  No. 

3109.) 
Bnehring,  Fred.,  New  .York.    Lithographers  and  Photographers'  Directory  for  1889. 

(Cat.  No.  2895.) 
Chandler,  Prof.  C.  F.,New  York,  New  York,     Collection  of  prints  by  various  photo- 

mecbauiccl  processes.     (Cat.  Nos.  2900-2929.) 
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Chapman,  J.  Linton,  Brooklyn,  New  York.  Specimens  of  wood-enini^Ying,  glypho- 
graphy,  and  mcdal-niling.    (Cat.  Nos.  3235-3239.) 

Cincinnati  Museum  AHSociatiou,  Cincinnati,  Ohio.  Drawings  by  papils  of  the  Art 
Academy  of  Cincinnati,  in  charcoal,  crayon,  pencil,  pen-and-ink,  sapia  and 
wat^r-colors.    (Cat.  Nos.  3026-3075.) 

Day,  Benjamin,  New  York,  New  York.  Specimens  of  pasting-tints  mannfactared  by 
the  donor.    (Cat.  No.  :)244.) 

Devoe,  F.  W.,  &  Co.,  New  York,  New  York.  Priced  catalogue  of  artists'  materials. 
(Cat.  No.  3107.) 

Fiichs  &  Lang,  New  York,  New  York.  One  lot  of  catalogues,  circulars,  etc.,  of  lith- 
ographic materials,  etc.    (Cat.  No.  3108.) 

Gutekunst,  F.,  Philadelphia,  Pennsylvania.  Specimens  of  collographic  printing,  ex- 
ecuted in  the  establishment  of  the  donor.    (Cat.  Nos.  3431-3433.) 

Harvard  University,  Cambridge,  Massachusetts.  A  bibliography  of  Hogarth.  By 
Frank  Weitenkampf.    (Cat.  No.  3413.) 

Heliotype  Printing  Company,  Boston,  Massachusetts.  Heliotypes  and  half  tone  photo- 
lithographs,  executed  in  the  establishment  of  the  donors.  (Cat.  Nos.  2955- 
2959,  3131-3138,  3242-3243.) 

Johnson,  Charles  Eneu,  &  Co.,  Philadelphia,  Pennsylvania.  Collection  of  varnishes, 
oils,  pigments,  etc.,  illustrating  the  composition  and  making  of  printing  inks. 
(Cat.  Nos.  3079-3104.) 

Jnengling,  F.,  New  York,  New  York.  Engraved  block,  with  electrotype,  and  im- 
pressions from  it,  illustrating  the  method  of  engraving  on  wood  in  intaglio. 
(Cat.  Nos.  2959-2961,  3023-3624.) 

Kimmel  &  Voigt,  New  York,  New  York.  Four  impressions  from  a  dry-ground  aqua- 
tint plate.    (Cat.  Nos.  3453-3456.) 

Koehler,  Miss  Hedwig  J.,  Roxbury,  Massachusetts.  Two  psaligraphio pictures.  (Cnt. 
Nos.  2938-2939.) 

Koohler,  S.  R.,  Roxbury,  Massachusetts.  Etchings,  wood-engravings,  etc.  (Cat* 
Nos.  2969-3006.) 

Kuuz,  Geo.  F.,  New  York,  New  York.  Specimens  of  mineralography.  (Cat.  Nos. 
322C-3228.) 

Kurtz,  William,  New  York,  New  York.  Specimens  of  half-tone  process  work  in  re- 
lief, executed  in  the  establishment  of  the  donor.    (Cat.  Nos.  3465-3470.) 

Macdouough,  James,  President  American  Bank-NoCe  Company,  New  York,  New  York. 
Specimen  of  bank-note  engraving.    (Cat.  No.  3464.) 

Mayforth,  Max,  and  Mrs.  Chas.  A.  Krause,  Washington,  District  of  Columbia.  Col- 
lection of  etchings,  engravings,  and  lithographs.    (Cat.  Nos.  3149-3207.) 

McConnell,  Dr.  J.  C,  Washington,  District  of  Columbia.  Pen-and-ink  drawing  by 
the  donor.    (Cat.  No.  3457.) 

Miller,  William,  New  York,  New  York.  Specimens  of  India  paper,  et-c.,  used  in  taking 
knife-proofs  from  wood- engravings.    (Cat.  Nos.  2l»64-2966.) 

Osborne,  J.  W.,  Washington,  District  of  Columbia.  Collection  of  specimens  of  process 
work,  engravings,  lithographs,  etc.  (Cat.  Nos.  3274-3412.)  N.  B. — ^This  com- 
prises only  that  part  of  the  Osborne  collection  placed  on  exhibition.  The  larger 
part  still  remains  to  be  classified  and  registered.  Specimens  of  process  work. 
(Cat.  Nos.  3447-3449.)  Photography  in  piinting  ink.— Pounoy's  Patent  Process.— 
By  Thomas  Sutton,  b.  a.    London :  1863.     (Cat.  No.  3^50.) 

Pennsylvania  Museum  and  School  of  Industrial  Art,  Philadelphia,  Pennsylvania. 
Six  designs  by  pupils,  in  pen-and-ink  and  in  water-colors.    (Cat.  Nos.  2930-2935.) 

Photo-Gravure  Company,  New  York,  New  York.  Specimens  of  half-tone  photo- 
lithography executed  in  the  establishment  of  the  donors.    (Cat.  Nos.  3414-3485.) 

Scientitic  Publishing  Company,  New  York.  One  set  of  chroraolithographio  plates 
from  Kuuz'h  work  on  gems,  published  by  the  donors.     (Cat.  No.  3471.) 

Shanks,  P.  M.,  &  Co.,  London,  England.  Description  and  specimens  of  work  done  oo 
•^/(tnv'iug  machine.    (Cat.  No.  3105.) 
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S'liillie,  James  D.,  n.  a.,  New  York,  New  York.  Etcbinf^H,  mezzotints,  bank-note 
engrayings,  etc.,  mostly  executed  by  the  donor.  (Cat.  Nos.  3110-3117,  3'230-3'233, 
3273,3458-3463.) 

Toknno,  T.,  Chief  of  Insetsu  Kiokii  (Government  Printing;  Office);  Tokio,  Japan.  Col- 
lection of  tools,  blocks,  pigments,  prints,  etc.,  illustrating  the  art  of  chromoxyl- 
ography  as  practiced  in  Japan.     (Cat.  Nos.  3209-3219,  3434-3446.) 

Trnmble,  Alfred,  New  York,  New  York.  Specimens  of  intaglio-engraving  on  wood. 
(Cat.  No.  3025.) 

Tachfarber,  P.,  Co.,  Cincinnati,  Ohio.  Specimens  of  transferring  lithographic  im- 
preasions  to  metal,  executed  in  the  establishment  of  the  donors.  (Cat.  Nos.  307(3- 
3078.) 

Weber,  P.,  Sl  Co.,  Philadelphia,  Pennsylvania.  Illustrated  catalogue  and  price-list 
of  artists'  materials.    (Cat.  No.  310l).) 

White,  Dr.  C.  A.,  Washington,  District  of  Columbia.  Engraved  portrait  of  Prof.  Dr. 
G.  vom  Rath.    (Cat.  No.  3208.) 

Wolfe,  M.,  Dayton,  Ohio.  Specimens  of  half-tone  relief-process  work,  made  with  the 
fioe-liue  plates  manufactured  by  the  donor.     (Cat.  Nos.  3245-3251.) 

ACQUIRED   BV   PUKCHA8K. 

Wnnderlich,  H.,&  Co.,  New  York,  New  York.  Engravings  by  Goltzius  and  Demar- 
tean.     (Cat.  Nos.  289r),  3451. ) 

Keppcl,F.,(&  Co.  Now  York.  Mezzotints;  Poker  picture.  (Cat.  Nos.  2897-2899,- 
o45i.) 

Dejouge,  L.,  &  Co.,  New  York,  New  York.  Heliotypes  in  colors.  (Cat.  Nos.  2936- 
2937.) 

Miller.  William,  New  York,  New  York.  Inkball  and  folder,  used  in  taking  knife- 
proofs  of  wood-engravings.    (Cat.  Nos.  2962-29(»3.) 

Smillie,  James  D.,  N.  a..  New  York,  New  York.  A  dry-point  plate  with  a  series  of 
progressive  proofs,  and  the  tools  used.     (Cat.  Nos.  3115-3122.) 

Farrer,  Henry,  Brooklyn,  New  York.  A  soft-ground  plate,  with  drawings,  progres- 
sive proofs,  and  the  pencil,  etc.,  used.    (Cat.  Nos.  3220-3225.) 

Bruff,  Goldsborough,  estate  of,  Washington,  District  of  Columbia.  One  lithograph, 
one  mezzotint,  one  plumbcotype.     (Cat.  No.s.  3252-3254.) 

Cnnningham,  Roger,  Kansas  City,  Missouri.  Plates,  tools,  impressions,  etc.,  illustrat- 
ing the  wax  process.     (Cat.  Nos.  325r»-32()7.) 

Dougal,  William  H.,  Washington,  District  of  Columbia.  A  dry-ground  aquatint 
plate,  with  proofs.     (Cat.  No.  3426. ) 

Greey,  Mrs.  E.  M.,  New  York,  Now  York.  Four  sets  of  Japanese  stencils.  (Cat. 
Nos.  3269-3272.) 

ROOKS  PURCHASED  FOR   LIBRARY  AND  DOOK-TABLB. 

Hndsou.    Guide  to  Art  Illustration.    London,  1884.     (Cat.  No.  3123.) 

Patents  for  Inventions.    Abridgments  of  the  specifications  relating  to  printing. 

London,  1859.    (Cat.  No.  3130. ) 
Shaw.     Manual  of  Electro-Metallurgy.    2dedition,  London,  1844.     (Containing  illus- 
trations of  Palmer's  glyphography.)    (Cat.  No.  3229.) 
Wooil.     Modem  Methods  of  Illustrating  Books.     New  York,  1887.     (Cat.  No.  3124.) 
Richmond.    Grammar  of  Lithography.    London  (new  edition).     (Cat.  No.  3125.) 
Delaborde.     Engraving.     London,  1886.     (Cat.  No.  3126.) 
LiDton.     Wood-ODgraving.     London,  1884.     (Cat.  No.  3127.) 
WilkiDBon.    Photo-engraving.     New  York,  1888.    (Cat.  No.  3128.) 
Lalanne.     A  Treatise  on  Etching.    Boston,  1880.    (Cat.  No.  3129.) 

The  number  of  tbe  last  cata-lonruo  entry  for  tlie  year  ending  June  30, 
1889,  was  28M;  that,  for  tlie  year  ending  June  80,  1890,  is  3471  -^  hUonv- 
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iug  an  increase  dnring  the  year  of  577  luimbers.  There  ntill  remains 
to  be  catalogued,  liowever,  by  far  tbe  larger  part  of  the  Osborne  Collec- 
tion, the  classification  of  which  will  also  place  at  the  disposal  of  the 
Mnseum  quite  a  number  of  duplicates  which  may  be  used  for  ex- 
changes. 

A  list  of  papers  published  by  me  during  the  year  will  be  found  in  the 
Bibliography  (section  iv). 

RECOMMENDATION   IN  REGARD  TO  THE  SEW  ALL  COLLECTION, 

I  beg  permission  to  urge  again  the  recommendations  made  last  year: 
notably,  the  desirability  of  definitely  turning  over  to  the  Section  of 
Oraphic  Arts  the  remains  of  the  Marsh  Collection,  and  of  an  appeal  to 
Congress  for  a  special  appropriation  for  the  purchase  of  tbe  Sewall  Col- 
lection of  engravings,  etc.,  in  regard  to  which  I  have  already  addressed 
a  letter  to  the  Secretary  of  the  Smithsonian  Institution,  which  is  here, 

reprinted : 

Unitrd  States  National  Museum, 

Under  Direction  ok  the  Smithsonian  Institution, 

IVMhington,  Apnl  17,  1890. 
Prof.  S.  P.  Lanolby, 

Secretary  of  the  Smitheonian  Inatitution  : 

Dear  Sir  :  lu  acccrdauce  with  yoar  request,  I  beg  to  submit  herewith  some  details 
concerning  the  Sewall  Collection  of  Priutt^  now  offered  for  sale  in  New  York,  and  to 
state  the  reasons  which  induced  me  to  recommend  in  luy  annual  report  that  an  appeal 
bo  made  to  Congress  for  a  special  appropriation  for  its  purchase. 

It  appears  from  the  figures  given  on  the  accompanying  sheets  that  the  collection 
consists  of  16,300  prints  (exclusive  of  4, 100  portraits  and  landscapes  which  the  owner 
does  not  hold  to  be  of  sufficient  imjiortance  to  enumerate  with  the  rest,  although 
they  are  to  be  included  in  the  sale)  by  over  1,400  artists  of  all  schools  and  periods, 
from  the  beginning  of  the  reproductive  arts  in  the  fifteenth  century  down  to  our  own 
time.     In  addition  to  these  prints  there  are  400  drawings. 

In  considering  the  question  of  the  acquisition  of  such  a  collection,  three  thijpgs  roost 
betaken  into  account:  (1)  Its  quality;  (2)  its  character  as  a  whole  in  relation  to 
theihistpry  iof  tfaearc  of  engraving,  that  is  to  say,  its  relative  completeness  or  incom- 
pleteness ;  and  (3)  its  price. 

Ad 'to  tii0>iq<i«)il^«fi4hoi  Sewall  collection,  I  can  say  from  personal  observation 
that  it  contains  many  very  tine  prints,  together  with  others  that  are  not  so  fine. 
The  partial  lists  herewith  Hubmitted  show  that  it  is  extraordinarily  rich  in  the  works 
of  some  of  the  moJt?%£l^braVed  ar^ists'who  have  worked  as  etchers  or  engravers  in 
past  centuries.  TIlPi^liit.bAre  rarv  294-|»iQ(i(m}itbK  Marcautonio  aud  his  school ;  359  by 
Al|»{9ftJP.iir^ ;  .1^7  :by,L^c4S.  y»R»  Lsydd*  n49Qil»j)i.the  Little  Masters;  359  by  Rem- 
brandt;  31)1  by  Hollar ;  227  by  Goltzius  aud  his  s^bcfCtl;  53  by  Claude  Lorrain  ;  433 
^y  •ff^^Vi^^  lQ^4U>^  f  ^^  byiNAQteuH  iir^t^  Uyii-  Q<^*llft,-etc.  Nevertheless,  I  wish  to 
have  it  distinctly  understood <that  I  li(av«  boea .  9Mfi. iHniftjfiit^  tOTOxamine  only  a  reH- 
tivelyo^naiitpcffjHpu  of4l|e  collection,  aB4t>tbl&i|fifT«purellaM8hoald 'be  contemplated, 
a  mor^  qi^rc^f^l  exominaMoMiWiU.bo  intond^rl  Qott^MBrnuxg  IheseiMUMlrpidint,  it  is  evi- 
dent, from  the  statements  herewxtU/^haft'tbe.lHStojrioal  tiif>mplfiiiQii(B^«^f  the  collec- 
tion, considering  its  size,  is^sqe  of^ts.in^l^  MakiaJi^iequaliticn^'sraooi^i^vBatfiits  tf»tbe 
student  not  only  exams^s  of  aU  the  .pjEafe^iseBi>l'.fii>gravingr.p!ffaotiiad"by  jurti«fa<lii^ 
Ui  about  the  middle  of :  the  presMtcejitafy,  but  also  s|>eiiilton8>o€^:iiUfalH;iAtoo£-tMiJI«l 
cient  note  to  make  a  knowledge  of  their  work  indispensable,  with  others  by  many 
m^ti  of<1^  ittitAtrtttlide.  >  TUiiia^ttiirable,  wW^f^roipbrtiofte^  ^^e^^lfUMli^bbl- 
leoMuu.is  difct.tcvil^tttfiitt  !thattil}hh  pre»atoieriier  has  bedniit rf^aljnMtfiiYcjatstteitt^^^ 
bavitig  a  weJl-detiued  aim  in  view,  for  tbe  last  forty  years,  and  that  e8)iecially  within 
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the  earlier  part  of  tbia  period  he  has  foand  it  possible  to  secare  specimens  which  are 
becomiog  rarer  from  year  to  year.  In  a  connected  series,  .such  as  the  Sewali  collec- 
tion represents,  even  specimens  not  of  the  lirst  quality  assume  great  importauce, 
since  they  supply  links  in  a  chain  which  would  be  broken  without  them.  It  would 
be  inexcusable,  therefore,  to  allow  this  collection  to  be  dispersed,  a  fate-  which  is  in- 
evitably in  store  for  it  if  it  is  not  acquired  by  some  public  institution. 

Of  the  price  asked  it  may  be  said  without  hesitation  that  it  is  extraordinarily  low. 
The  sum  total  demanded  is  $55,760,  of  which  $560  is  for  the  drawings.  Ignoring  the 
4,100  pieces  set  aside  by  the  owner  as  of  no  value,  we  have  the  price  of  $5.5,200  for 
16,300  prints,  or  an  average  of  $3.39  for  each  print.  As  many  of  these  prints  would 
to-day  bring  from  one  hundred  to  several  hundred  dollars  each  in  open  market,  the 
smallness  of  the  sum  named  is  apparent  from  these  figures  alone.  A  better  way, 
however,  to  arrive  at  some  idea  of  the  market  value  of  the  collection,  will  be  to  com- 
pare the  prices  set  down  in  Mr.  Sewall's  inventory  for  a  number  of  specified  prints 
with  the  prices  lately  realized  for  the  same  prints  at  auction  sales  in  Europe.  I 
have  tried  to  do  this,  by  going  over  the  inventory  and  selecting  from  it  such  prints 
as  had  appeared  also  in  the  Coppeurath  sale,  which  took  place  in  Europe  last  year, 
being  careful  to  compare  state  with  state,  so  far  as  that  point  could  be  settled.  The 
result  is  that,  if  the  whole  collection  were  invoiced  at  prices  equivalent  throughout 
to  thoee  obtained  for  the  prints  involved  at  the  sale  named,  the  Sewali  collection 
would  be  worth  to-day  about  $145,000.  It  would  not  be  safe,  however,  to  accept  this 
fignre  without  further  questioning.  A  comparison  of  the  prints  as  to  quality  with 
those  sold  in  Europe,  and  an  extension  of  the  calculation  to  the  whole  collection 
would,  quite  likely,  tend  towards  a  greater  equalization  of  the  figures  in  question. 
Nevertheless,  it  will  probably  be  permissible  to  assume  that  the  price  nsked  does 
not  represent  more  than  about  one-half  of  present  market  value.  Looked  at,  there- 
fore, from  a  mere  money  point  of  view,  it  is  evident  that  the  purchase  of  the  collec- 
tion would  be  a  good  investment.  For  it  must  be  kept  in  mind  that  the  prices  of 
old  prints  are  going  up  with  alarming  rapidity  ;  and  furthermore,  that  from  the  price 
actually  named  must  be  deducted  the  labor  and  expense  of  collecting,  which,  if  a 
collection  snob  as  the  Sewali  were  to  be  made  up  by  purchases  in  the  market,  would 
be  an  item  of  Tery  considerable  magnitude. 

As,  however,  the  Smithsonian  Institution  is  not  a  money-making  concern,  the  ques- 
tion of  price,  although  of  great  importance,  is  not  the  only  one,  or  even  the  most 
important,  to  be  considered;  and  it  may  therefore  be  worth  while  to  devote  a  few  mo- 
otentii  to  the  question,  whether  the  purchase  of  such  a  collection  is  in  itself  desirable  f 

If  we  are  to  be  led  by  the  example  of  others,  that  question  must  unhesitatingly  be 
answered  in  the  affirmative.  All  the  nations  of  Europe  have  considered  it  necessary 
to  establish  national  print  collections,  and  to  give  careful  attention  to  their  keeping  ' 
anil  continual  enlargement.  The  British  Print  Room,  the  '^D^partemeutdesEstam- 
pes"  at  Paris,  the  Cabinets  at  Amsterdam  and  Brussels,  the  "  Kupferstich-Sammlung 
der  kooiglichen  Museen  "  (Print  collection  of  the  Royal  Museums)  at  Berlin,  the  Royal 
Print  Cabinet  at  Dresden,  are  all  institutions  of  world- wide  celebrity,  and  the  posses- 
sors of  treasures  of  inestimable  value,  and  of  a  magnitude  that  it  is  difficult  to  realize. 
The  most  extensive  among  them  are  the  British  Print  Room,  thexN>sses8ions  of  which, 
■o  far  as  I  know,  have  never  been  counted,  the  French  *'  D^partement  des  Estampes," 
with  something  like  two  and  a  half  millions  of  specimens,  and  the  collection  of  the 
Royal  Museums  at  Berlin,  with  over  one  million.  Most,  if  not  all,  of  these  public  col- 
lections began  by  the  purchase  of  private  collections  such  as  that  made  by  Mr.  Sewali. 
The  practical  beginning  of  the  Paris  collection  dates  from  the  year  1667,  when  Colbert 
bought  for  the  state  the  collection  of  Michel  de  Marrolles,  Abb^  de  Vllleloiu,  cousiat- 
ing  of  l*i3,400  pieces  for  30,400  livres.  The  value  of  this  collection  was  estimated  by 
Henri  Delaborde  (in  his  book  on  the  D^partement  des  Estampes),  in  1875,  at  over  one 
million,  and  as  within  the  fifteen  years  which  have  elapsed  since  then,  the  prices  of 
prints ^ve  risen  enormously,  the  actual  value  to-day  is  much  larger.     In  a  similar 
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way  tho  Berlin  collections;  of  much  more  recent  origin,  date  from  the  purchase  for 
tbo  state  in  1835,  by  order  of  the  King  of  Prnssia,  of  the  von  Nagler  collection  for  the 
sum  of  92,333  thalers,  which  inclnded,  however,  a  number  of  ceramic  and  other  ob- 
jects. But  Wessely  is  quite  right  when  he  says,  likewise  in  1875  (in  his  book  "  Die 
Kupfersticb-Sammlung,''  etc.),  that  the  prints  alone  of  the  yon  Nagler  collection  were 
tben  worth  at  least  ten  times  the  sum  paid  for  the  collection  as  a  whole ;  and  again, 
in  view  of  the  further  appreciation  in  prices  since  this  statement  was  made,  tho  pres- 
ent value  is  much  greater  than  that  assumed  by  Wessely.  Compared  with  the  Ma- 
rollos  and  the  von  Nagler  collections  the  Sewall  collection  naturally  appears  quite  in- 
significant and  the  price  asked  comparatively  high.  But  it  mast  be  recollected  that 
the  times  have  changed,  and  the  chances  for  acquiring  collections  approaching  any- 
thing like  comparative  completeness  are  growing  less  and  less.  Quite  likely,  indeed, 
if  tho  present  occx&sion  should  be  allowed  to  passbv  nnused,  a  similar  one  will  never 
ollor  again.  But  as  it  is  absolutely  certain  that  at  some  time  or  other  the  United  States 
\«ill  feel  the  necessity  of  organizing  a  national  print  collection,  it  may  be  accepted  as 
equally  certain  that  the  prices  which  will  then  have  to  be  paid  will  be  much  greater 
for  much  less  material.    It  is  the  experience  of  the  Sibylline  books  over  again. 

It  may  be  said,  however,  that  what  others  have  doue  is  not  necessarily  a  standard 
of  action  for  the  United  States,  and  that  we  must  follow  paths  laid  ont  by  ourselves. 
If  the  question  involved  were  merely  one  of  fashion  or  of  tast^,  the  objection  would 
bo  well  taken.  It  is  a  question,  however,  of  educational  facilities,  Arom  which  will 
flow  permanent  advantages  to  the  material  aud  intellectual  welfare  of  the  nation, 
and  seen  in  this  light  it  will  appear  thai  the  matter  is  peculiarly  well  fitted  to  be 
takeu  in  hand  by  an  institution  for  the  dissemination  of  knowledge,  like  the  Smith- 
sonian. The  uses  of  a  print  collection  seem  still  to  be  misunderstood  by  tho  majority 
of  people.  Although  such  a  collection  may  be  made  to  minister  exclusively,  and 
always  will  minister  to  a  certain  extent,  to  the  aesthetic  delight  of  connoisseurs,  this 
aspect  of  it  is  yet  very  far  from  being  its  only  or  even  its  most  important  one.  Nat- 
urally enough  the  student  of  the  history  of  art  will  derive  great  benefit  from  such  a 
collection,  more  especially  in  a  country  like  ours,  which  can  not  possibly  hoi>e  ever 
to  possess  in  sufficient  quantity  the  originals  interpreted  in  prints.  But,  aside  from 
the  history  of  art,  there  is  hardly  a  branch  of  human  knowledge  or  human  activity 
that  is  not  represented  in  a  print  collection,  for  whatever  man  has  aspired  to,  either 
intellectually  or  in  the  practical  pursuits  of  life,  he  has  sought  to  shape  visibly  in 
pictures,  and  ever  since  the  invention  of  the  reproductive  arts  it  has  been  the  endea- 
vor of  the  engravers  to  multiply  these  pictures  and  to  disseminate  them  broadcast. 
For  the  general  historian,  therefore,  as  well  as  for  the  students  of  the  exactor  sciences, 
a  print  collection,  provided  that  it  is  well  classified  and  catalogued,  and  liberally 
administered,  is  a  perfect  storehouse  of  information,  supplementing  and  sometimies 
even  excelling  the  library,  since  it  presents  immediately  to  the  eye,  that  which  words 
upon  the  printed  page  call  up  only  dimly  to  the  mind.  Even  the  classes  last  named, 
however,  do  not  exhaust  the  ranks  of  those  benefited  by  a  print  collection.  There 
is  still  to  be  considered  the  vast  army  of  artisans,  designers,  and  others  engaged  iu 
the  various  industrial  pursuits,  to  whom  a  print  collection  ofiers  sources  of  informa- 
tion and  inspiration  which  can  not  possibly  be  found  elsewhere.  The  value  of  this 
aid  to  producers  has  been  so  thoroughly  recognized  in  Europe,  that  in  some  of  the 
leading  capitals — in  Vienna  and  in  Berlin,  for  instance — special  print  collections 
have  been  organized,  alongside  of  the  general  collections,  the  sole  aim  of  which  is 
to  assist  practical  workers  in  the  industrial  arts. 

Those  are  the  reasons  which  induced  mo  to  recommend  that  an  appeal  he  made  to 
Congress  for  a  special  appropriation  for  the  purchase  of  the  Sewall  Collection,  and  I 
beg  leave  to  reiterate  this  recommendation  herewith. 
I  have  the  honor  to  be,  very  respectfully,  yours, 

S.  R.  KOEHLBR, 

Curator  of  ike  Section  of  Qraphic  Arts, 
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The  Sewall  Collection  of  Prints  consists  of  20,400  pieces,  4,100  of 
which,  however,  mostly  portraits,  lanilsca[)Ci',  etc.,  the  owner  does  not 
cousider  of  sufficient  imi>ortauce  to  bo  named  <as  an  integral  part  of 
the  collection,  althoagh  they  will  eventnally  go  with  it.  Of  Hie  re- 
luainiug  16,300  about  15,000  are  engravings  and  etchings;  900,  wood- 
cuts; 310,  mezzotints;  and  170,  lithographs  (these  latter  mostly  early 
French,  including  specimens  by  Guerin,  Gerard,  Girodet,  Delacroix,  I)c 
la  Roche,  etc.).  The  collection  (esclusivd  of  the  4,100  prints  above 
alluded  to)  is  arranged  in  55  portfolios  and  10  volumes.  The  number 
of  engravers,  etchers,  etc.,  represented  in  it  is  1,400,  exclusive  of  the 
works  of  absolutely  auonymous  artists  (i.  e.,  artists  not  even  known  by 
a  monogram). 

The  schools  represented  in  it  are  the  following : 

The  Italian,  from  the  invention  of  the  art,  and  the  German  until 
about  1850. 

The  Dutch  and  Flemish,  the  French,  and  the  English,  from  about 
1500  to  the  nineteenth  century. 

The  Spanish,  ei'^hteenth  and  nineteenth  century  (Goya). 

The  American. 

As  some  of  the  more  important  constituents  the  following  may  be 
named : 

Italian: 

Early  mastors,  to  about  1500 179 

Mareaiitoiiio  and  hiif  school '204 

Italian  painter-etchers  (the  Caracci,  Giiido  Iwoiii.  $p:i!;nolHtti»,  Schidoui, 

Salvator  Rosa,  Carlo  Maratti,  Gionlaiiu,  Delli  Jiella,  Tiepolo,  etc.) 544 

BartolozzI,  chiefly  proofs 291 

Kapbacd  Mor^hen,  nearly  aU  proofn 197 

Loughi,  GaravagUay  Toschi,  Auderloiii,  all  proofs 90 

German : 

£ar1y  masters  (E.  8., 3;  F.  v.  B.,1) 4 

Martin  Schonganer 28 

Israel  van  Meckeueni :\4 

Lucas  Cranach,  the  ehler  and  tho  younger,  c-hielly  wood-cuts 72 

Albert  Diirer— 

Works  on  metal  (including  18  ])ortraits  of  him  by  various  en- 
gravers)   : i;iO 

Woodcuts 229 

359 

Copies  from  DUrer  by  various  niasU'rs 162 

Lacas  van  Leyden 127 

The  little  masters  (Aldegrover,  the  Ut'hains,  Altdorfer,  Peucz,  Biuk,  Vir- 
gil Sol  is)  490 

The  Hopfers 24 

Wenceslaus  Hollar 391 

G.F.Schmidt 26 

Amsler,  Felsing,  the  Miillers,  Mandel 15 

Dntch  and  Flemish : 

Dirk  van  Staren 3 

The  Wierlxes  (including  40  portraits) 230 

The  van  cle  PMsnn  and  Sadelers 115 
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Diitcli  iiiul  Flemish — Contimiod. 

(joltziiiH  and  Iiis  school  (Saenredam,  Jaii  Miiller,  Mathaiii,  clc,  including 

2it  portraits  hy  Ciolziua  himself) 227 

Suy<lerlioef 17 

Ori|puul  ctchiu<;8  by  Van  Dj'ck,  in  various  slates 35 

The  School  of  Kubeus  (Pontius,  the  Bolswerts,  Vorstermans,  De  Jode,  etc).  149 

Cornt'lius  and  Jan  de  Visscher 50 

Oiiginal  etchings  and  dry-points  by  Rembrandt,  including  states 359 

School  of  Rembrandt  (Bol,  Lievens,  Van  Vliet,  etc.) 109 

Adrian  van  Ostade,  including  states 193 

Other  Dutch  and  Flemish  painter-etchersof  the  seventeenth  and  eighteenth 
centuries,  including  Paul  Potter,  Kareldn  Jardin,Vandeyelde,  Rnysdael, 

Nicholas  Bergheni,  Jan  Both,  etc 528 

Jacob  Houbraken,  mostly  portraits,  many  of  them  proofs 48 

French : 

Jean  Dnvet 4 

Etienue  Dclanne 25 

Th.  De  Leu,  mostly  portraits 18 

Claude  Lorrain,  including  states 53 

Antoine  Mi^sson,  mostly  portraits 12 

Robert  Nan  ten  il,  portraits 8> 

Jacques  Callot 433 

Gerard  Edelinck,  chiefly  portraits 35 

The  Drevets,  portraits 27 

J.G.Wille 222 

J .  J.  de  Boissieu :^3 

C.  C.  Bcrvic,  7  proofs 15 

Lignon,  Richomme,  Foi-ster,  Laugier,  all  proofs 30 

Modern  Etchers:  Delacroix,  Flameng,  Jacque,  Jacquemart,  Corot,  Millet, 

Rajon,  etc 542 

Claries  Meryon 24 

Spanish  : 

Goya 12 

English  : 

Hogrnbcrg 1 

Delaraui,  Payne,  MarHhall,  V.-uiglian,  portraits 24 

William  Faithome,  portraits 72 

Robert  White,  portraits 27 

George  Vertue,  portraits :t9 

William  W'oollett,  nearly  all  proofn  and  first  stat^^a ;o 

William  Hogarth^  early  states lt<2 

Robert  Strange,  i>roofs  and  early  states 23 

Richard  Earloni,  proofs 15 

William  Biiillie,  many  proofs 255 

Willium  Sharp,  59  proofs 69 

S.  W.  Reynolds,  C.  Turner  Cousins,  oil  proofs 27 

Abraham  Rainibach .* 6 

George  T.  Doo,  proofs 15 

J.  M.  W.'Turiicr,  plates  from  the  **Libt'r  Studiorum  ** 40 

George  Crnikshank 400 

F.  Seymour  Haden 24 

American : 

A.  H.Diuand 55 

James  Smillie 10 

J.  McN.  Whistler 86 
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It  is  my  dnty  also  to  call  attention  to  the  fact  that  a  logical  and 
systematic  development  of  this  section  must  remain  an  impossibility 
autil  the  appropriation  for  purchases  can  bo  measurably  increased. 
During  the  period  embraced  by  this  report  there  were  expended  for 
purchases  for  the  Section  of  Graphic  Arts  about  $175.  The  number 
of  accessions  and  the  condition  of  the  collections  in  general  demon- 
strate, indeed,  that  artists  and  publishers  and  other  friends  of  the 
Museum  are  ever  ready  to  aid  it.  But  such  aid  can  hardly  be  regulated, 
and  can  but  rarely  be  turned  into  the  most  desirable  channels.  There 
are  many  things  needed  which  can  only  bo  bought,  and  others  which 
must  be  ordered  with  a  definite  view  to  the  relation  which  they  are  to 
bear  to  other  things,  if  they  are  thoroughly  to  fill  their  places.  These 
limitations,  as  a  matter  of  cjurse,  can  not  be  enforced  so  long  as  de- 
pendence must  be  plaiced  almost  wholly  upon  gifts. 


REPORT  ON  THE  SECTION  (IF  TR.^NSPORTATION  AM)  ENGINEERING 

IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  J.  Klfiiktu  Watkins,  Curator. 


The  routine  work  in  the  Section  of  Trausportatiou  and  Engineering 
has  been  prosecuted  during  the  fiscal  year  I889-'i)0  at  such  times  as  my 
duties  in  the  Department  of  Property  and  Supplies  would  permit.  A 
number  of  labels  have  been  attached  to  specimens  and  groups  in  the 
exhibition  series,  which  are  arranged  according  to  the  classification 
published  in  the  report  of  1881). 

While  the  accessions  are  less  numerous  than  in  previous  years,  they 
are  no  less  important. 

The  collection  of  primitive  vehicles,  in  the  construction  of  which  no 
iron  or  other  metal  has  been  used,  was  materially  strengthened  by  the 
deiwsit  of  a  Mexican  cart,  by  Messrs.  Schuttler  &  Hotz  (through  Mr. 
Martin  Conrad),  Chicago,  Illinois.  The  specimen  was  obtiiined  Irom 
Paso  del  Norte,  where  it  had  long  been  in  use. 

The  methoil  of  constructing  the  sides  of  the  body  of  the  vehicle  of 
cactus  saplings  held  in  place  by  a  network  of  rawhide  strips,  is  of  the 
greatest  interest  to  the  archseologist  as  well  as  to  the  student  of  the 
history  of  trsinsportation;  while  the  rough  wheels,  without  spokes  or 
tires,  hewn  from  the  solid  log,  show  the  crude  methods  of  the  ancient 
wheelwright  and  the  beginnings  of  the  wheel  vehicle. 

The  nucleus  of  a  collection  to  illustrate  the  history  of  the  develop* 
inentof  the  bicycle  has  been  secured,  through  the  construction  in  the 
Museum  workshops  of  a  model  of  the  English  ^^  dandy  horse " ;  and 
the  acquisition  of  two  of  the  old-fashioned  "velocipedes'' with  two 
wheels  of  wood,  made  between  18CW)  and  1865.  A  number  of  drawings 
of  bii^ycles  constructed  during  the  next  ten  years  have  also  been  ob- 
taine<1. 

To  the  series  illustrating  the  history  of  ihe  stationary  steam-engine 
a  most  valuable  relic  has  been  added.  I  refer  to  the  portion  of  the  cyl- 
inder of  the  first  steam-engine  erected  on  the  Western  (continent,  which 
wns  dei)08ited  by  the  New  Jersey  Historical  Society,  who  obtained  it 
fiom  Mr.  David  M.  Meeker,  of  Newark,  New  Jersey.  In  a  communica- 
tion to  Mr.  Meeker  from  the  Hon.  Joseph  P.  Bradley,*  one  of  the  jus- 


*  Justice  RrAiiley  married  Mary,  daughter  of  Josi^pli  Coorton  Hornblow<'r,  hou  of 
Jouah  Homblower.  who  brought  the  steam-engiue  to  Amuiica  ia  1753. 
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ticcs  of  the  Supreme  Court  of  the  United  States,  the  following  state- 
ments are  made,  under  date  of  September  20, 1875: 

The  8teani-enj;ine  of  which  yon  possess  t^  relic  was,  as  you  suppose,  the  first  ever 
erected  on  thi*^  continent.  It  was  imported  from  England,  in  the  year  1753,  by  Col. 
John  Schuyler,  for  the  purpose  of  pumping  water  from  his  copper  mine  opposite 
Belleville,  near  Newark,  New  Jersey.  The  mine  was  rich  in  ore,  but  had  been  worked 
as  deep  as  hand  and  horse- power  could  clear  it  of  water.  Colonel  Schuyler  having 
heard  of  the  success  with  which  steam-engines  (then  called  fire-engines)  were  used 
in  tho  mines  of  Coruwall,  determined  to  have  one  in  his  mine.  He  accordingly  re- 
quested his  London  correspondents  to  procure  an  engine,  and  to  send  out  with  it  fn 
engineer  capable  of  putting  it  up  and  in  operation.  This  was  done  in  the  year  named, 
and  Josiah  Hornbluwer,  a  youug  mau  then  in  his  twenty-fifth  year,  was  sent  to 
supcriutend  it.  The  voyage  was  a  long  and  perilous  one.  Mr.  Homblower  expected 
to  return  as  soon  as  the  engine  was  in  successful  operation.  But  the  proprietor  in- 
duced him  to  remain,  and  in  the  course  of  a  couple  of  years  ho  married  Miss  Kings- 
land,  whose  father  owned  a  large  plantation  adjoining  that  of  Colonel  Schuyler. 
Tho  late  Chief  Justice  Homblower  was  the  youngest  of  a  large  family  of  children 
which  resulted  from  this  marriage.  Mr.  Homblower's  father,  whose  name  was 
Joseph,  had  been  engaged  in  tho  business  of  constructing  engines  in  Cornwall  from 
their  first  introduction  in  the  mines  there,  about  1740,  and  had  been  an  engineer  and 
engine  builder  from  the  first  use  of  steam-engines  in  the  arts,  about  1720.  The  en- 
gines construDted'  by  him  and  his  sons  were  the  kind  known  as  Newcomen's  engines 
or  Cornish  engines.  Thac  brought  to  America  by  Josiah  was  of  this  description. 
Watt  had  not  then  invented  his  separate  condenser,  nor  the  use  of  high  pressure. 
But  it  is  generally  conceded  that  for  pumping  purposes  the  Cornish  engine  has  still 
no  superior. 

After  1760  the  Schuyler  mine  was  worked  for  several  years  by  Mr.  Homblower  him- 
self. The  approach  of  the  war,  in  1775^  caused  the  operations  to  cease.  Work  was 
resumed,  however,  in  1792,  and  was  carried  on  for  several  years  by  successive  parties. 
It  Hually  ceased  altogether  early  in  this  century,  and  the  old  engine  was  broken  up 
ni.d  the  materials  disposed  of.  The  boiler,  a  large  copper  cylinder,  standing  upright, 
H  or  10  feet  high  and  as  mnch  in  diameter,  with  a  flat  bottom  and  a  dome-shaped 
t(ip,  was  carried  to  Philadelphia.  The  relic  in  your  possession  was  a  portion  of  the 
cylinder,  and  was  purchased  by  some  person  in  Newark. 

In  1864  I  met  an  old  man  named  John  Van  Emburgh,  then  a  hundred  years  old.  who 
had  worked  on  the  engine  when  it  was  in  operation  in  1792.  He  described  it  very 
minutely  and,  I  doubt  not,  accurately.  It  is  from  his  description  that  I  happened  to 
know  the  kind  of  engine  it  was ;  although,  from  the  date  of  its  construction  and  the 
use  to  which  it  was  put,  there  could  have  been  but  little  doubt  on  the  subject. 

What  changes  have  been  wrought  in  125  years.  What  mighty  power  has  been 
created  on  this  continent  in  that  time  by  the  multiplication  and  improvement  of  the 
steam-engine.  We  may  well  look  upon  this  relic  with  a  sort  of  superstitious  venera* 
tion,  and  looking  forward  as  well  aa  backward,  wonder  what  another  century  will 
bring  forth. 

An  important  addition  has  also  been  made  to  the  steamboat  series 
by  the  authorities  of  Stevens  Institute,  Hoboken,  New  Jersey,  who  de- 
posited two  drawings,  made  by  Fulton's  hand,  about  1807.  One  is  a 
draft  of  the  machinery  of  the  historic  steamboat,  which  he  at  first  called 
the  Catherine  of  Clermont  The  other  is  a  drawing  of  the  Chancellor 
Livingston^  another  steamboat  constructed  by  Fulton  shortly  after  the 
Clermont  was  put  in  service. 

A  most  int.eresting  relic  has  been  added  to  the  series  illustrating  the 
history  of  the  locomotive,  namely,  the  original  boiler  of  the  locomotive 


SECTION   OP   TRANSPORTATION   AND   ENGINEERING.  161 

**  Stoarbridge  Lion.^  This  lias  been  deposited  by  Messrs.  Lindsay  & 
Early,  Garbondale,  Pennsylvania.  Upon  the  full-size  model  of  this,  the 
first  locomotive  to  tarn  a  driving-wheel  upon  a  railroad  built  for  trafBc 
on  the  Western  Continent,  which  was  deposited  in  the  National  Museum 
several  years  ago  by  the  Delaware  and  Hudson  Oanal  Company,  is  a 
framed  letter  from  Horatio  Allen,  who  for  sixty  years  was  a  conspicuous 
figureamong  American  civil  engineers.    The  letter  reads : 

HoMEWOOD,  South  Orange,  New  Jersey, 

Januarif  18,  l^jSS. 

Dear  Sir  :  In  reply  to  your  inqairies,  I  write  to  say  that  the  locomotive  known  as 
the  " Stoarbridge  Lion''  was  the  first  locomotive  rnn  on  this  continent. 

That  the  occurrence  took  place  at  Hornsdale,  Pennsylvania,  August  9, 1829,  on  the 
mine  railroad  of  the  Delaware  and  Hudson  Canal  Company. 

That  the  locomotive  was  one  of  three  hnilt  for  that  company  in  England,  in  1828, 
under  my  direction  as  to  plans,  which  were  received  in  the  city  of  New  York  early  in 
the  year  1829. 

That,  through  circumstances  not  necessary  to  state,  I  ran  the  locomotive  myself,  a 
responsibility  I  had  never  undertaken  before  and  have  never  repeated  since. 

Thns,  on  this  first  movement  by  steam  on  railroads  on  this  continent,  I  was  en* 
gineer,  brakeman,  conductor,  and  passenger. 

Horatio  Allen. 

Mr.  J.  E.  Watkins, 

CuratoTf  National  Museumf  Smithsonian  Instiintion, 

It  is  the  intention  to  mount  the  boiler  on  the  original  driving-wheels, 
collected  in  1888,  and  to  replatse  many  of  the  original  parts,  which  are 
still  in  existence,  and  thus  make  as  complete  a  restoration  of  this  old 
locomotive  as  possible.  The  death  of  Horatio  Allen,  on  the  31st  of  De- 
cember, 1889,  is  greatly  to  be  regretted.  He  had  hoped  to  live  to  see 
the  work  of  restoring  the  ^^  Stourbridge  Lion"  accomplished,  a  matter 
in  which  he  took  the  deepest  interest. 

Several  valuable  relics  of  tlie  early  days  of  the  electric  telegraph 
have  been  obtained;  among  them  a  piece  of  the  oi;iginal  wire  used  by 
Alfred  Vail*  in  his  experiments  at  the  Speedwell  Iron  Works,  near 
Morristown,  New  Jersey,  1837-'43. 

It  was  over  this  wire  that  the  message  ^'  A  patient  waiter  is  no 
loser,"  was  sent  on  January  6,1838.  The  ability  to  send  and  decipher 
this  message  was  the  test  by  which  Judge  Stephen  Vail  (father  of 
Alfred  Vail)  was  induced  to  furnish  funds  to  Morse  and  Vail,  which 
enabled  them  to  prosecute  their  researches  and  to  construct  the  tele- 
graphic machines  which  were  used  in  experiments  before  the  Congres- 
sional committee  at  Washington,  which  finally  culminated  in  the  appro- 
priation of  $30,000  by  the  general  government  for  the  construction  of 
a  telegraph  line  from  Washington  to  Baltimore,  in  1844. 

A  piece  of  the  wire  which  formed  a  part  of  that  original  telegraph 
line,  which  ran  from  Mount  Glare  depot,  BsiUimore,  to  the  Capitol  at 
Washington,  and  over  which  the  message,  "What  hath  God  wrought," 


*  See  <<  The  American  Inventors  pf  (bo  Telegraph. ''-•*Tb^  Q^^Qtar^'i  1883, 
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• 

was  sent  by  Professor  Morse,  May  24, 1844,  has  been  presents  by  Mrs. 
Amanda  Vail,  widow  of  Alfred  Vail,  the  associate  of  Professor  Morse, 
who  received  and  deciphered  that  historic  message  at  the  Baltimore 
end  of  the  line.  The  original  telegraphic  instrament  by  which  the 
message  was  sent,  has  been  in  the  collection  for  some  time. 

One  of  the  first  dividing  engines,  designed  and  constructed  by  Jesse 
Bamsden,  of  Piccadilly,  London,  England,  in  1774-'75,  together  with 
the  apparatus,  with  which  the  screws  and  gear-cutters  of  the  machine 
were  made,  was  deposited  by  Dr.  Henry  Morton,  president  of  Stevens 
Institute  of  Technology,  Uoboken,  New  Jersey. 

A  sextant,  which  was  graduated  by  this  dividing  engine  in  1775,  was 
80  accurate  that  the  English  Board  of  Longitude,  '^ever  ready  to 
remunerate  any  successful  endeavor  and  to  promote  the  lunar  method 
of  determining  longitude  by  sea,"^  conferred  a  reward  of  £615  to  1: 
den  on  condition  that  the  engine  shoidd  be  at  the  service  of  the  EugMsh 
instrument  makers,  and  that  he  should  publish  an  explanation  of  his 
method  of  making  and  using  it.  A  quarto  pamphletcontaining  this  in-^ 
formation  was  published  in  1777,  with  a  preface  prepared  by  Nevil 
Maskeline,  astronomer  royal,  dated  Greenwich,  November  28,  1776. 
It  is  interesting  to  note  in  this  connection  that  the  circles  of  the  great 
theodolite,  with  a  36-inch  telescope  (still  preserved  at  Greenwich), 
which  was  specially  constructed  in  1785  for  the  Trigonometrical  Sur- 
vey of  Great  Britain,  was  graduated  by  this  engine. 

The  machine  by  which  the  endless  screw  for  the  dividing  engine  was 
cat,  is  of  the  greatest  importance,  for  it  is  one  of  the  earliest  applica- 
tions of  the  principle  of  changing  the  lateral  speed  of  the  tool  by  differ- 
ential wheels  in  screw-cutting — the  method  now  used  in  the  slide-rest 
of  the  machinist's  lathe.  This  machine,  which  has  been  developed  and 
improved,  has  proved  of  incalculable  advantage  to  the  mechanical  engi- 
neer and  machinist. 

CONDITION  OF   THE  COLLECTION. 

The  stndy  series,  composed  mainly  of  graphic  illustrations,  has  been 
increased  by  a  number  of  photographs,  prints,  etc 

The  card-catalogue  of  the  collection,  commenced  during  the  year,  has 
been  finished  far  enough  to  indicate  that  the  approximate  number  of 
specimens  in  the  collection  is  1,250,  occupying  880  entries  in  the  cata- 
logue. 

It  is  hoped  that  this  catalogue  will  be  completed  during  the  next 
fiscal  year. 


REPORT  ON  THE  SECTION  OF  FORESTRY  IN  THE 
U.  S.  NATIONAL  MUSEUM,  1890. 


By  B.  E.  Fkrnow,  Honoranj  Curator. 


"Ogress  in  the  development  of  the  collections  during  the  year  has 
slow  for  various  reasons.  It  had  been  expected  that  the  material 
^  tbe^  exhibit  for  the  Worhl's  Exposition  at  Paris  would  be  re- 
dd and  form  a  desirable  basis  and  an  acceptable  beginning  for 
•tematic  Museum  exhibit.  The  bulk  of  the  material,  however,  was, 
lie  request  of  the  Director  of  the  Jardin  des  Plantes  at  Paris, 
&d  over  to  that  institution,  and  in  this  way  not  only  the  labor 
>wed  upon  its  collection  was  lost  to  the  Mnsenm,  but  also  the  time 
eiiting  for  its  return. 

le  accessions  to  the  forestry  collections  during  the  year  have  come 
the  Department  of  Agriculture.  The  material  from  the  same 
ce  used  in  the  exhibit  described  in  my  last  year's  report,  did  not 
ve  any  accession  numbers,  and  is  therefore  included  with  the 
Bsions  of  this  year.* 

"M,  23584:  Twenty-seven  photo-lfthographs,  selections  from  the  atlas 
ustrations  accompanying  the  French  Government  report  on  *^  Be- 
anient  et  Gazonnement  des  Montagues"  and  the  Austrian  report  on 
same  subject,  exhibiting  etfects  of  forest  destruction  and  methods 
Dforestation,  etc. 

cc.  23585 :  One  section  of  Liriodendron  Tulipi/era  (Tulip  Poplar),  5 
in  diameter,  with  historical  chart  of  growth, 
cc.  23586 :  Two  half  sections  of  Picea  Menziesii  (Sitka  Spruce),  2.311 
res  in  diameter,  gift  of  the  Northern  Pacific  Railroad, 
cc.  23587:  Two  maps  from  the  atlas  accompanying  the  Tenth  Census 
»rts,  volume  ix,  on  the  Forests  of  North  America,  showing  distri- 
on  of  forest  areas  and  forest  types. 

cc.  23790:  Large  map  of  the  United  States  (12  by  17  feet),  showing, 
Ive  shades  of  color,  proportion  of  forest  area  in  each  state,  and 
lities  of  gre  itest  density  of  forest-growth,  by  markings. 
CO.  23588 :  Two  hundred  and  forty  colored  plates,  being  illustrations 
le  forest  floraof  the  United  States,  from  Andr6  F.  Michaux's  '^Sylva''; 
ling,  together  with  an  inscription,  one  of  the  exhibits  at  Paris;  do- 
?d  by  tlie  Massachusetts  Society  for  the  Promotion  of  Agriculture. 

^hese  acccBsions  were  not  adininiHtereil  npon  an  til  after  July  1, 1890,  and  there- 
the  aceeMion  nombers  allotted  to  them  are  not  comprised  in  the  series  of  nambeift 
5W— ^90. 

1<3% 
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Acc.  23589:  One  liundred  small  label  maps  (6  by  6  ioches)  showing 
geographical  distribution  of  tbe  more  important  trees. 

During  the  year  five  exhibits  were  installed.  To  the  panel  exhibit- 
ing the  forestry  interestsof  the  United  States, two  maps  from  tbe  Census 
work  were  added,  showing  the  distribution  of  forest,  prairie,  and  plain, 
and  of  the  different  forest  types  as  described  by  Prof.  C.  S.  Sargent. 
The  large  map  (No.  23796)  which  is  displayed,  gives,  at  one  glance,  an 
idea  of  tbe  forest  conditions  over  the  United  States. 

A  collection  of  Japanese  woods,  88  species,  a  catalogue  of  which,  as 
determined  by  Prof.  L.  F.  Ward,  will  be  found  in  the  Proceedings  of 
the  National  Museum  for  1881,  is  displayed  in  a  new  shape,  being 
mounted  in  glass  cases  attached  to  the  new  type  of  large  movable 
panels,  which  were  originally  designed  by  the  writer.  This  collection 
is  mainly  interesting  on  account  of  the  ingenious  and  artistic  manner 
in  which  the  botanical  features  are  connected,  by  paintings,  with  an 
exhibit  of  the  woods. 

The  collection  of  woods  of  the  United  States  from  tbe  Centennial 
Exposition,  transferred  from  the  collections  of  the  Department  of 
Agriculture,  is  arranged  in  four  cases,  with  label  maps,  showing  dis- 
tribution of  more  important  species.  This  collection  is  qnit^e  incom- 
plete, and  the  display  only  a  temporary  one,  until  the  material  for  a 
fuller  exhibit  can  be  gathered  and  mounted. 

The  colored  plates  of  Michaux's  Sylva  (No.  23588),  were  mounted 
in  twenty  swinging  frames. 

It  will  appear  from  this  report  that  the  forestry  collections  are  still 
in  an  embryonic  condition,  as  is  the  whole  subject  of  forestry  in  the 
United  States.  Whatever  material  was  found  on  hand — although  if 
space  and  assistance  were  plentiful,  interesting  exhibits  might  be  made 
of  it — lacks  in  completeness  or  instructive  value  for  one  reason  or 
another,  and  needs  considerable  additions  and  work  before  being  fit 
for  installation.  To  overhaul  and  complete  this  material,  it  has  so  far 
not  been  possible,  for  want  of  sufficient  time  from  other  duties  on  the 
part  of  the  curator. 

It  will  be  desii-able  to  devote,  as  soon  as  possible,  some  time  and 
space  to  secure  a  full  botanical  exhibit  of  the  arborescent  flora  of  the 
United  States,  similar  to  the  one  exhibited  at  the  Paris  Exposition,  and 
a  more  comprehensive  exhibit  of  the  most  important  timber  trees  which 
constitute  the  resource  from  which  the  lumber  market  is  supplied.  To 
do  this  properly,  an  assistant,  conversant  with  botany  and  skillful  in 
mounting  specimens  for  the  purpose,  will  be  necessary. 

Perhaps  one  of  the  most  valuable  collections  on  hand  is  that  of  the 
test  pieces  which  served  in  the  determination  of  the  properties  of  our 
timbers  for  the  Tenth  Census.  These  should  be  suitably  mounted  in 
such  a  manner  as  to  facilitate  the  study  of  these  timbers,  and  I  suggest 
that  an  expenditure  of  money  for  this  purpose  will  be  well  directed  iQ 

pr^a^fviug  a  biatoric^l  ooUectioo  of  valuable  test  pieoea* 


REPORT  ON  THE  SECTIONS  OF  FOODS  AND  TEXTILES 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  RoMYN  Hitchcock,  Curator, 


At  the  beginning  of  the  year  a  large  collection  of  material  of  the  most 
varied  character  was  piled  up  in  the  utmost  confusion  on  the  east  bal- 
cony, just  as  it  had  come  from  storage  in  the  Armory  building.  The 
entire  month  of  July  was  occupied  in  examining  these  specimens. 
Much  of  the  material  was  condemned  by  a  committee  appointed  for 
the  purpose.  Some  of  it  was  prepared  for  exhibition,  but  the  greater 
part  was  idaced  in  table  cases.  Four  boxes,  containing  more  than  250 
specimens,  were  packed  and  sent  to  Sibley  College,  Cornell  University. 
Oiher  duplicate  specimens  wore  also  pacl^ed  and  held  for  future  ex- 
changes. The  material  in  the  tab'o  cases  has  since  been  carefully 
examined,  nearly  every  specimen  having  passed  through  ray  hands,  and 
classified.  By  far  the  greater  part  of  it  has  been  mounted  in  bottles  or 
boxes,  so  that  it  can  be  immediately  placed  on  exhibition  when  space 
and  cases  are  available.  In  addition  to  this  there  have  been  index- 
slips  prepared,  which  show  at  a  glance  the  location  of  each  specimen, 
whether  in  the  reserve,  study,  or  duplicate  series.  There  has  also  been 
prepared  a  list  of  all  specimens  on  exhibition. 

The  collection  of  foods  of  the  North  American  Indians  is  now  perma- 
nently labeled.  The  textiles  collection  is  fairly  well  labeled,  and  it  is 
expected  that  in  a  short  time  all  the  specimens  will  have  printed  labels. 
The  plan  has  been  followed  for  some  time  back,  of  preparing  labels  for 
the  printer  for  each  new  specimen  mounted  and  exhibited.  The  entire 
exhibit  of  gums  and  resins  recently  installed  will  soon  be  labeled. 

Many  labels  have  been  written  for  specimens  which  are  not  in  ray 
custody.  The  entire  collection  from  the  Ainos  has  thus  been  labeled, 
as  well  as  some  of  the  Japanese  articles  collected  by  me. 

Mr.  Luscombe  has  made  for  the  Museum,  from  my  own  photographs 
and  measurements,  a  model  of  one  of  the  pit-dwellings  or  earth-bouses, 
occupied  by  the  Kurile  Islanders  now  settled  on  the  island  of  Shikotan, 
Japan.  He  has  also  made  a  model  of  an  Aino  house  and  its  surround- 
ings, including  a  bear-cage,  sacred-hedge,  and  store-house.  This  is  an 
excellent  and  faithful  representation  of  a  Yezo  house. 

Mr.  Mills  has  made  a  most  admirable  lay  figure  of  an  Aino,  from  one 

of  my  photographs. 

1^ 
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I  have  completed  two  reports  for  publication  by  tbe  Mascara,  embody- 
ing the  resalts  of  my  observations  in  Japan  during  the  years  1887  and 
1888.  These  are  entitled  respectively,  "The  Ancient  Pit-Dwellers  of 
Yezo,"  and  "  The  Ainos  of  Yezo,"  and  are  published  in  this  volume. 

A  list  of  vegetable  productions  indigenous  to  America  has  been 
hastily  i^repared.  It  is  probably  incomplete,  owing  to  the  limited  time 
at  my  command  for  its  preparation,  but  it  may  possess  sufficient  interest 
to  deserve  notice. 

In  a  letter  written  to  the  Assistant  Secretary  in  charge  of  the  Mu- 
seum upon  the  subject  I  wrote  as  follows : 

Of  products  indigenous  to  America,  perhaps  tbe  potato  has  been  of  tbe  greatest 
economical  importance.  When  America  was  discovered,  the  Solanum  tuberomm  was 
nnder  cultivation  in  South  America,  from  Chili  to  New  Granada.  It  was  carried  to 
Ireland  by  Thomas  Herriott,  a  companion  of  Sir  W.  Raleigh  in  his  voyages,  from  Vir- 
ginia in  1585-'86.  It  was  introduced  first  into  Europe  by  the  Spaniards  in  15S5.  The 
Virginia  potato  came  from  -Peru  or  Chili.  Tbe  sweet  potato  is  also  probably  of 
American  origin. 

Tbe  haricot  bean,  now  cultivated  in  so  many  parts  of  the  world,  is  nnqnestionably 
of  American  origin,  as  is  also  the  Lima  bean.  Tlie  former  has  been  found  in  ancient 
Peruvian  graves,  and  more  recently  iu  prehistoric  tombs  in  Alaska.  The  sugar  bean 
also  originated  hero. 

Indian  corn  is  another  valuable  ])rodnct  for  which  the  old  world  is  indebted  to  tbe 
new.  The  oldest  specimen  of  corn  known  was  discovered  by  Darwin  in  the  soil  of 
the  coast  of  Peru,  now  85  feet  above  the  level  of  the  ocean. 

The  tomato  is  also  a  Peruvian  plant.  Tapioca  is  obtained  from  the  manioc,  a 
shrub  indigenous  to  Brazil  and  the  West  Indies.  The  flour  known  as  cassava  was 
in  use  long  before  the  coming  of  the  Spanish  and  Portuguese  navigators.  W^est 
India  arrowroot  also  originated  in  the  West  Indies  and  tropical  America,  where  it 
has  long  been  under  cultivation.  The  cacao  tree  was  under  cultivation  when  A:iierica 
was  discovered.  It  was  probably  introduced  in  Central  America  and  Yucatan  from 
New  Granada,  but  it  was  already  naturalized  when  the  Spaniards  came  and  the 
custom  of  drinking  chocolate  was  general.  When  the  seeds  were  sent  to  the  high- 
lands of  Mexico,  they  were  so  highly  valued  as  to  serve  for  money.  Ct»coa  and 
chocolate  are  now  of  great  commercial  value.  The  sweet  cocoa  hotter  is  highly 
prized  in  pharmncy. 

The  common  squash  and  pumpkin  appear  to  be  American  productions.  It  is  per- 
haps not  desirable  to  extend  this  list  of  strictly  American  vegetable  prodnctions  to 
include  many  less  commonly  known.  There  are  numerous  tropical  fruits  which  are 
not  only  very  delicious  in  the  fresh  condition,  but  also  when  preserved.  Among 
these  the  gnuva  is  well  known  in  the  form  of  jelly.  Two-thirds  of  the  coffee  pro- 
duced in  the  world  comes  from  South  America,  Central  America,  and  the  West  Indies. 

Caoutchouc,  or  India  rubber,  was  introduced  in  Europe  about  the  beginning  of 
the  eighteenth  century,  but  for  a  long  time  its  source  was  unknown.  Finally  it  was 
learned  that  it  came  from  South  America,  and  at  present  nearly  half  the  world's 
supply  comes  from  there,  the  other  half  principally  from  Java. 

Among  the  medicinal  agents,  it  is  only  necessary  to  mention  two^theeocoa  or  coca 
of  Pern,  and  the  cinchona  bark.  The  fonner  is  an  important  and  valaab^e  tonic  which 
has  grown  into  great  favor.  The  benefit  which  the  world  has  derived  from  the  alka- 
loids of  cinchona  or  Peruvian  bark  can  scarcely'  be  overestimated.  The  name  "  cin- 
chona" is  said  to  be  derived  from  the  name  of  the  wife  of  the  Viceroy  of  Pern,  who 
brought  the  drug  from  South  America  in  1639. 

In  considering  the  contributions  of  this  c<»ntinent  to  the  commerce  of  the  world, 
it  wonld  not  be  fair  to  neglect  many  articles  which  are  not  peculiar  to  this  coaniry, 
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rach  as  valuable  timber,  cocbioeal,  vanilla  beans,  and  tbe  commoner  fraits,  as  ban- 
anas, pineapples,  oranges,  etc.  Among  the  important  productions,  the  beantifal 
sea-island  cotton  need  only  be  mentioned.  The  first  bale  of  long  staple  cotton  was 
shipped  from  St.  Simons  Island,  Georgia,  in  1788.  Of  other  textiles,  tropical  and  sub- 
tropical, America  has  furnished  an  abundance.  The  streets  of  London  are  daily 
swept  with  brooms  made  of  the  fiber  of  the  piassava  palm  of  Brazil.  The  pita  and 
Jeniquen,  and  many  other  fibers  come  from  Mexico  and  Central  America.  The 
trade  in  fresh  meat  and  hides  from  South  America  is  already  very  large,  and  constantly 
on  the  increase. 

The  discovery  of  America  has  not  only  improved,  increased,  and  cheapened  tbe 
food  supply  of  the  world,  but  it  has  also,  by  opening  new  territory  for  aottloment, 
relieved  the  countries  of  Europe  of  an  increasing  bunleo  of  overpopulation  and 
thereby  prevented  social  changes,  wars  and  revolutions,  whicb  the  increased  struggle 
for  existence  would  otherwise  have  brought  about. 

ACCESSIONS. 

The  following  are  among  the  more  important  accessions  received  dur- 
ing the  year : 

A  specimen  of  (Germanium,  a  new  metal  discovered  in  1886  by  Dr.  Clemens  Winkler. 

Gift  of  Dr.  C.  Winkler,  through  Prof.  F.  W.  Clarke.    (Cat.  No.  78072.) 
Cerinm.     Gift  of  Dr.  W.  F.  Hillebraml.     (Cat.  No.  78073). 
Lanthanum.    Gift  of  Dr.  W.  F.  Hillobrand.    (Cat.  No.  78074.) 
Didymium.    Gift  of  Dr.  W.  F.  HiUebrand.    (Cat.  No.  78075.) 

These  three  metals  from  Dr.  HiUebrand  are  of  especial  interest,  not 
only  becanse  of  their  purity  and  compact  form,  bat  because  they  have 
been  the  subject  of  original  researches  conducted  by  HiUebrand  and 
Norton  in  1875.  Specimens  of  the  oxides  of  the  same  metals,  interest- 
ing in  the  same  connection,  are  also  credited  to  Dr.  HiUebrand. 

Magnesium,  purified  by  distillation  in  vacuo.  Gift  of  W.  M.  Burton.  (Cat.  No.  78080.) 
Zinc,  pnrified  by  distillation  in  vacuo,  in  fine  crystals.    Gift  of  W.  M.  Burton.    (Cat. 

No.  78081.) 
Zinc,  pnritied  by  distillation  in  vacuo  in  compact  form.    Gift  of  W.  M.  Burton.    (Cat. 

No.  78082. ) 

The  specimens  of  magnesium  and  zinc  from  Mr.  Burton  are  such  as 
were  used  by  him  in  recent  re-determinations  of  the  atomic  weights  of 
these  metals.    They  are  all  excellent  specimens. 

A  most  valuable  collection  of  fibers  from  the  Hawaiian  Islands  was 
received  from  Mr.  Francis  Gay,  of  Kauai,  through  the  kind  courtesy 
and  assistance  of  Prof.  H.  C.  Bolton,  when  he  visited  those  islands.  A 
list  of  these  fibers,  with  the  native  names,  is  given  below. 

Akia,  Wkkairaemia  fcetlda^  var.  Oahuonsis  Gr.     Used  for  twine  and  rope. 

Awapnhi,  Zingiber  Zerumbet  Roscoe.  Roots,  stems,  and  leaves.  Used  only  for  scent- 
ing the  native  bark  cloth,  **  Kapa.'' 

Han,  Paritium  Wiaceum  St.  Hil.     Used  for  ropes. 

Houa,  one  of  the  UrticuceaQ,  not  determined.    Used  for  ropes. 

Mamaki,  Pipterus  albidus.    One  of  the  principal  kapa  plants. 

Mao,  Ooftsifpium  tomentomm  Nutt.  The  cotton  is  x\6l  used  for  weaving.  The  flowers 
are  used  for  dyeing  kapa,  and  the  fiber  of  the  stem  for  twine. 

Nin,  Cocoannt.    The  fiber  is  named  ''  Aha-nin.*' 

OVmtky  Timekar4ia  laiifolia  Gaud.  The  strongest  Hawaiian  fiber.  Used  for  fish- 
lines,  nets,  etc. 
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Olena,  Curcuma  lonya.     Roots  used  for  dyciuj;  kai>a. 

Uki,  Gahnia  Beecheyi  Maun.    A  grass,  used  to  make  cords  for  biodiog  graas-thatched 

roofs. 
Wauke,  Brouasonetia  papyrifera  Vent.     Used  for  ropes,  but  particalarly  for  making 

kapa. 

PRESENT  STATE  OF  THE  COLLECTIONS. 

In  reporting  upon  the  present  state  of  the  collections,  it  wast  be  pre* 
mised  that  the  figures  given  do  not  represent  in  all  cases  the  whole 
number  of  specimens  available  for  display,  for  the  reason  that  a  con- 
siderable number  are  stored  in  the  Armory  building.  Among  these 
should  be  particularly  mentioned  a  very  valuable  collection  of  wools, 
the  gift  of  Mr.  George  W.  Bond,  of  Boston,  which  could  be  X)laced  im- 
mediately on  exhibition,  if  the  necessary  space  could  be  provided.  The 
figures  given,  therefore,  represent  only  specimens  which  are  now  in  the 
Museum,  and  which  can  be  seen  and  examined  at  any  time. 

Textile  fibers  and  fabrics  on  exhibition  in  northeast  court 1, 020 

LoomSf  spinning-wheels,  and  spinning  and  weaving  machinery 67 

Reserves  and  dnplicates 563 

Australian  and  New  Zealand  wools 1*^ 

Stndy  series 425 

Last  catalogue  entry,  June,  1889 8,217 

Last  catalogue  entry,  June,  1890 8,256 

PRESENT  STATE  OF  THE  COLLECTION  OF  FOODS. 

Food  products  on  exhibition  : 

Foods  of  North  American  Indians 310 

Japanese  foods 74 

Japan  teas 49 

Foods  from  other  sources 22:J 

Beverages — beer,  wine,  etc. — including  specimens  showing  the  constituents 

in  1  gallon  of  beer,  wine,  etc 71 

Composition  of  the  human  body,  daily  income  and  expenditure,' composi- 
tion of  foods,  etc.,  illustrated  by  specimens 61 

Reserve  specimens   '276 

Duplicate  specimens 47 

1,111 

Last  catalogue  entry  in  June,  1889 911 

Last  catalogue  entry  in  June,  1890 979 

This  collection  does  not  include  a  number  of  specimens  collected  by 
me  from  tbe  Aiuos  of  Japan,  which  are  exhibited  in  the  Aino  case, 
and  do  not  appear  in  the  food  catalogue. 

The  specimens  are  distributed  in  different  parts  of  the  Mns«Mim, 
although  most  of  them  are  in  cases  in  the  northeast  court. 

It  should  be  stated  that  the  collection  illustrating  the  composition  of 
the  human  body  and  of  foods  is  in  two  cases  which  are  too  small  to 
permit  of  a  proper  display  of  their  contents,  and  the  colleotion,  which 
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is  of  great  pablic  iuterest  even  as  it  is  shown,  is  less  attractive  tban  it 
should  be.  There *is  no  space  in  the  hall  for  an  additional  case,  how- 
ever, and  therefore  no  encouraging  prospect  for  a  better  display  in  the 
near  future.  In  these  cases  are  shown  the  constituents  of  the  humau 
body  and  of  foods,  in  such  a  manner  as  to  illustrate  the  subject  of  nutri- 
tion and  the  value  of  food.  There  are  several  series  of  specimens,  ar- 
ranged in  the  following  order : 

(1)  Chemical  elements  shown  in  the  proportions  by  weight  in  which 
they  exist  in  the  human  body.  The  plan  and  design  of  this  exhibit 
will  be  clearly  understood  from  one  of  the  labels  which  reads  as 
follows : 

CHEMICAL  ELEMENTS  OF  THE  HUMAN  BODY. 


CARBON. 

The  body  of  a  man  weighing  154  pounds  would  eon- 
tain  about  31  pounds  of  Carbon,  which  amount  is  shown 
in  the  form  of  anthmcite  coal. 

The  diamond  is  nearly  pure  carbon.  Gr<iphite  (the  so-called  ^^  black 
lead''  of  lead  pencils),  Anthracite  Coal,  Coke,  Lampblack,  and  Charcoal 
are  impure  forms  of  carbon. 

Carbon  exists  in  combination  with  other  elements  in  the  body,  of  which 
it  makes  about  one-fifth  the  whole  weight,  and  in  food. 

Carbon  burns,  t.  e.,  combines,  with  oxygen.  In  this  combustion,  heat 
and  force  are  generated  and  carbonic  acid  gas  formed.  The  carbon  taken 
into  the  bo<ly  in  food  is  burned  in  this  way  by  the  oxygen  of  the  inhaled 
air,  yielding  heat  to  keep  the  body  warm,  and  force,  muscular  strength, 
for  work.  The  carbonic  acid  is  given  out  by  the  lungs  and  skin.  Car- 
bon thus  serves  as  fuel  for  the  body  and  is  the  most  important  fuel 
element. 

(2)  Chemical  compounds  in  the  human  body,  shown  in  their  proper 
proportions.    A  specimen  label  reads : 

CHEMICAL  COMPOUNDS  OF  THE  HUMAN  BODY. 


NEUTRAL  PATS. 


The  body  of  a  man  weighing  154  pounds  contains 
about  22i  pounds  of  fat,  the  quantity  shown. 

Human  fat  consists  of  Stearin,  Pahnitin,  and  Olein, 
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the  so-called  neutral  fats,  in  varying  proportions  in  dif- 
ferent parts. 

The  fats  are  formed  in  the  body  partly  from  the  fatty  matter  of  the 
food,  and  partly  from  the  carbohydrates  (sagar  and  starch)  and  the 
protein  of  the  food. 

The  fats  are  composed  of  glycerine  combined  with  a  fat-acid  from 
which  the  fat  takes  its  name,  as  stearic  acid,  palmitic  acid,  oleic  acid. 

Composition  of  Neutral  Fats. 
Carbon,  76.5  i)er  cent. 

OXYOEN,  12.0     «       " 

Hydrogen,         11.6    "      " 

(3)  Daily  income  and  expenditure  of  the  body. 

OXYGEN  OF  DAILY  INCOME. 

30.2  OUNCES. 

The  total  quantity  of  this  gas,  30.2  ounces,  is  159  gal- 
lons. The  quantity  shown  is  only  one-hundredth  of 
that  amount,  or  0.3  of  an  ounce.  This  oxygen  is  ob- 
tained from  the  air,  one-fifth  of  which  is  oxygen. 

The  oxygen  is  taken  into  the  lungs  and  brought  in  contact  with  the  blood, 
by  which  a  portion  is  dissolved  and  distributed  through  the  body.  It  is  thus 
brought  in  contact  with  the  digested  food  and  with  the  tissues  in  various  parts 
of  the  body,  and  combines  with  the  carbon  and  hydrogen,  forming  carbonic 
acid  and  water,  thus  generating  heat  and  muscular  energy. 

CARBONIC  ACID  OP  DAILY  EXPENDITURE. 

88.8  GUNOES. 

Nearly  all  the  carbon  consumed  by  the  body,  except 
the  small  quantity  that  passes  into  urea,  combines  with 
oxygen  and  forms  carbonic  acid,  which  is  thrown  oflF. 
The  total  quantity  of  this  gas,  39  ounces,  is  about  150 
gallons.  The  quantity  shown  is  only  one-hundredth  of 
that  amount,  0.39  of  an  ounce. 

Composition  of  Carbonic  Aoro  Gas. 

In  100  parts.    In  38.8  oances. 
Carbon,  27.3  10.0 

Oxygen,  72.7  28.2 
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Carbonic  acid  is  a  colorless  gas,  heavier  than  air.  The  protein,  fats, 
and  carbohydrates  of  the  daily  income  contain  10.8  ounces  of  carbon. 
Of  this  0.2  of  an  oance  goes  to  form  nrea,  and  the  rest  combines  with 
the  oxygen  of  the  air  inhaled  and  forms  38.S  ounces  of  carbonic  acid, 
which  is  given  pff  through  the  lungs. 

(4)  A  day's  ration. 

BEEFSTEAK  OP  A  DAY'S  RATION 

8  OUNOBS. 

The  principal  nutrients  of  meat  are  protein  and  fat. 
The  composition  of  a  round  steak  of  beef,  free  from 
bone,  is  as  follows : 


In  100  parts  In  8  oanoes 

Protein,  chiefly  myosin  and  syntonin        23.0  1.9  ounces 

NUTRIEirrS      i  Fats                                                                 9.0  0.7 

Mineral  matters                                            1.3  0.1 

66.7  5.3 
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(5)  Composition  of  a  loaf  of  bread. 

PROTEIN  OF  A  POUND  OF  BREAD 

1.4  OUNCES. 

The  protein  of  bread  is  chiefly  gluten,  the  proportion  of 
which  is  variable.  An  average  of  several  analyses  showed  8.9 
per  cent.,  the  proportion  shown. 

The  protein  of  wheat  consists  of  several  albuminoids,  the  principal  of  which  are  gluten 
casein,  gluten  fibrin,  gliadin,  and  mucedin.  These  together  are  kno\%n  as  gluten  or  vege- 
table albumen.  They  are  similar  to  the  albuminoids  of  meat.  Gluten  imparts  tenacity  to 
the  dough  and  enables  it  to  retain  the  gaseous  products  of  fermentation  with  some  force,  thus 
pioducing  a  porous  and  light  bread. 

(6)  Coustitnents  of  a  n>ackerel  weighing  1  pound. 

PROTEIN  OF  A  POUND  MACKEREL 

1.6  OUNCES. 

The  flesh  of  a  mackerel  of  average  composition,  weighing 
one  pound,  would  contain  about  1.6  ounces  of  protein,  the 
quantity  shown. 

The  protein  of  the  flesh  of  fish  is  very  similar  to  that  of  the  flesh  of  domestic  animals  used 
for  food.  It  is  found  mostly  in  the  muscles  and  consists  of  several  compounds.  The  prin- 
cipal of  these  compounds  is  called  myosin,  the  l)asis  of  muscle  of  man  and  animals.  The 
protein  compounds,  sometimes  called  "  flesh  formers  "  or  "  muscle  sul>stance/'  are  physiolog- 
ically the  most  important  and  pectmiarily  the  most  expensive  ingredients  of  food.     • 
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(7)  Composition  of  milk. 

A  QUART  OF  MILK. 

ALBUMINOIDS    OR    PROTEIN    COMPOUNDS.    ALBU- 
MEN, 0.2  OUNCES. 

The  albumen,  which  is  of  one  of  the  albuminoid  or  protein 
compounds  of  milk,  is  nearly  or  quite  identical  in  chemical 
composition  with  the  albumen  (white)  of  egg  and  the  albumen 
of  blood,  muscle,  etc. 

The  proportions  of  albumen  and  other  albuminoids  in  milk 
are  stated  under  casein.  A  quart  of  cow's  milk,  of  average 
composition,  would  contain  not  far  from  0.2  of  an  ounce  of  al- 
bumen, the  quantity  shown. 

Four  colored  charts  showiug  the  composition  and  natritive  valae  of 
vegetable  and  animal  foods  have  been  carefully  prepared.  These  are 
now  in  the  cases. 

PRESENT  STATE  OF  THE  CHEMICAL  COLLECTIONS. 

Specimens  on  exhibition : 

Chemical  elements 97 

Specimens  illustrating  chemical  manufactures 69 

Oils 201 

Gums  and  resins 90 

RKSBRVKS  AND  DUPLICATES. 

Chemical  compounds  (inorganic) • 307 

Chemical  compounds  (organic) Ti 

Specimens  illustrating  chemical  manufactures 149 

Dyes,  paints,  etc 197 

OIIh 67 

Quitis  and  resins 59 

An  interesting  exhibit  of  the  chemical  elements  has  been  prepared, 
showiug  the  elements  arranged  in  accordance  with  their  atomic 
weights  and  valency,  an  first  carried  out  by  Lothar  Mayer  and  V. 
Miudelejett*.    The  plan  of  arrangement  is  as  follows : 
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The  object  of  this  arrangement  is  to  indicate  gaps  in  the  series  of 
known  elements  which  are  likely  to  be  filled  in  future  by  the  discovery 
of  new  elements,  the  properties  of  which  may  be  foretold  with  more  or 
less  certainty  from  their  position  in  the  series. 

The  existence  of  the  three  metals,  scandium,  gallium,  and  germanium, 
was  thus  predicted  before  they  were  discovered. 

The  position  of  some  of  the  elements  in  the  table  is  not  yet  well  estab- 
lished. The  metals  in  the  last  row  are  provisionally  placed  in  groups 
by  themselves. 

The  specimens  here  brought  together  under  the  head  of  chemical 
collections  are  catalogued  in  different  registers.  The  last  entries  under 
the  respective  heads  are — 

Ch^micali. 

Jane.1889 78067 

Jane,ltflK) 78082 

PainU  and  Dye$, 

Jane,  1869 9041 

June,  1890 9041 

Oils,  GHfM,  Resins^  etc, 

Jane,  1889 2713 

Jane.  1890 2740 

A  specimen  label  will  indicate  the  general  character  of  all.  Such 
labels  are  usually  attached  to  bottles,  and  as  these  are  never  large,  it  is 
necessary  to  condense  the  text  of  the  labels  as  much  as  possible. 

GERMANIUM,  Ge. — Valency  4;  atomic  weight  72;  specific 
gravity  5.469  at  20O  4  C. 

A  grayish-white,  lustrous,  crystalline,  brittle  metal,  easily  pul- 
verized, discovered  by  C.  Winkler  in  1886,  in  argyrodite,  a 
mineral  found  near  Freiberg,  of  which  it  constitutes  about 
7  per  cent.  Unchanged  in  air,  soluble  in  aqua  regia.  Fuses 
readily.  78,072. 

Gift  of  Dr.  C.  Winkler  through  Prof.  F.  W.  Clarke. 

Specimen  prepared  by  C.  Winkler. 

The  existence  of  this  element  was  predicted  from  the  atomic  rela- 
tions of  the  elements  as  shown  by  Mendelejeff 's  table. 

A  system  of  classification  for  organic  and  inorganic  compounds  will 
soon  be  necessary,  and  will  be  prepared  as  soon  as  time  and  opportnuity 
may  permit. 

A  preliminary  plan  for  an  exhibit  at  the  World's  Colambian  Exposi- 
tion at  Chicago,  illustrating  chemistry  and  the  chemical  indastries,  has 
been  prepared. 

All  the  collections  are  now  in  excellent  order.  A  large  and  valuable 
industrial  exhibit  could  be  very  quickly  made  if  floor-space  and  cases 
could  be  provided.  Many  of  the  specimens  are  already  mounted  wd 
stared  iu  dr^w^rs,  ready  to  be  placed  in  oases  and  labeled. 
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By  James  M.  Funt,  U.  S.  Navy,  Honorary  Curator. 


Daring  the  past  year  the  labors  of  the  curator,  with  sach  clerical 
assistance  as  may  have  been  available  or  necessary,  have  been  devoted 
to  the  identification,  arrangement,  distribution,  illustration,  and  de- 
scription of  the  individual  specimens  which  make  up  the  large  ma«s  of 
material  already  in  hand;  to  the  classification  and  installation  of  new 
material ;  to  the  care  and  convenient  arrangement  of  duplicate  and 
reserve  series;  and  to  the  consideration  of  such  questions  of  identity 
or  uses  of  drugs,  as  have  been  referred,  Irom  time  to  time,  to  this 
Section. 

The  principal  accessions  have  been :  A  collection  (about  30  specimens) 
of  East  India  drugs,  received  in  exchange  from  the  Royal  Botanical 
Gardens,  Kew,  England,  and  about  80  specimens  of  miscellaneous  me- 
dicinal substances  contributed  by  Messrs.  W.  H.  Schieff'elin  &  Co.,  of 
New  Yc'\,  tofiU  vacancies  in  existing  series.  Both  accessions  have 
been  installed  and  labeled. 

The  most  important  routine  work  has  been  the  preparation  of  de- 
scriptive labels,  which  work  has  been  systematically  and  persistently 
carried  on  during  the  year.  Each  label,  in  its  preparation,  involves 
the  study  of  the  specimen,  the  comparison  of  its  physical  characters 
with  those  laid  down  by  the  authorities,  the  determination  of  its  sources, 
(geographical,  botanical,  etc.), and  of  its  supposed  medicinal  properties 
and  uses.  The  effort  is  made  to  select  the  most  important  and  inter- 
esting facts  that  can  be  presented  in  the  few  lines  appropriate  to  a 
museum  label,  avoiding  on  the  one  hand  that  meagerness  which 
gives  the  inquiring  visitor  nothing  but  a  name,  and,  on  the  other,  that 
fullness  of  detail  which  discourages  by  its  length,  or  confuses  by  its 
technical  precision. 

Of  these  labels  there  have  been  prepared,  printed,  and  attached  to 
the  specimens  2,312,  distributed  as  follows : 

General  labels 4 

Class  and  order  labels 103 

Genericlabels 31 

Speeifie  labels 1,902 

For  botanical  figures 218 

For  animal  figures 17 

For  micrographic  ii^ttres 37 

MaoQflqriPt  for  ^  a44it4oMl  W)eU  is  ne^ly  ready. 
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The  present  state  of  the  collection  is  quite  satisfactory  to  the  cara- 
ator.  Most  of  the  specimens  are  in  good  cou.Ution,  and  liable  only  to 
unavoidable  deterioratiou  from  age,  exposure  to  light,  and  changes  of 
temperature.  It  is  to  be  hoped  that  a  substitute  for  the  present  cylin- 
drical bottle  may  be  devised  for  exhibition  x)urposes,  whereby  the  speci- 
mens may  be  shown  behind  plane  inst<5ad  of  curved  surfaces  of  glass. 
There  are  now  on  exhibition  3,213  specimens  of  drugs,  classitied  as 
follows : 

Medicinal  forms 116 

Animal  products Ii2 

Officinal  vegetable  products../ 1,237 

Chooiical  and  inorganic  products 196 

Mineral  waters  and  tbeir  constituents 95 

Indigenous  vegetable  products  , 16'2 

Medicines  of  North  American  Indians 116 

Mexican  drugs 43 

West  Indian  drugs 77 

South  American  drugs 45 

Drugs  of  India 325 

Chines©  medicines 469 

Japanese  medicines 115 

Corean  medicines 100 

Miscellaneous 7 


3,213 

These  specimens  are  illustrated  by  235  colored  i)lates  and  37  micro- 
graphs, displayed  in  the  cases,  and  also  426  by  colored  i)lates  and  1  micro- 
graph, mounted  in  swinging  frames,  supported  upon  pillars  st^uiding  at 
the  entrances  to  the  alcoves. 

In  the  reserve  series  there  are: 

Cinchona  barks 99 

Crushed  and  powdered  drugs 204 

Fluid  extracts 200 

Pills  and  grannies 70 

Oils 36 

Chemical  products 33 

South  American  drugs 108 

Corean  medicines 107 

Miscellaneous 346 


Total 1,203 

The  miscellaneous  drugs  include  the  rare  articles,  many  of  them  un- 
identified or  bearing  only  a  vernacular  name,  which  are  withheld  from 
exhibition  until  further  information  can  be  obtained  about  them. 

In  the  duplicate  series  are  800  specimens,  mostly  inclosed  in  paste- 
board boxes,  and  arranged  in  drawers  conveniently  accessible. 

Exhibition  series : 

Specimens 3,213 

Illustrations 699 

Reserve  series 1,203 

Duplicate  series 800 
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A  card-catalogue  of  the  collection,  sbowing  the  present  location  of 
every  specimen,  has  been  prepared.  This  catalogue  needs  revisioa 
and  extension  by  cross  references. 

The  number  of  the  last  catalogue  entry  in  June,  1889,  was  141,877; 
in  June,  1890,  142,056. 

H.  Mis- 129,  pt.  2 12 
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By  Thomas  Wilsox,  Curator, 


On  Jnly  8, 1889, 1  was  directed  to  proceed  to  Enrope,  especially  to 
Paris,  in  company  with  Prof.  Otis  T.  Ma«on,  to  visit  and  report  upon 
the  anthropological  display  at  the  French  Exposition,  to  represent  the 
Smithsonian  Institution  at  the  International  Congresses  of  Hygiene,  of 
Criminal  Anthropology,  and  of  Anthropology  and  Prehistoric  Archae- 
ology, and  the  French  Association  for  tbe  Advancement  of  Science, 
to  be  held  there  during  the  month  of  August.  I  was  also  directed 
to  visit  and  report  on  certain  archaeological  museums. 

INTERNATIONAL  CONGRESSES,  PARIS,  1889. 

The  number  and  scope  of  congresses,  held  in  Paris  during  the  sea- 
son of  the  Exposition,  the  amount  of  time  consumecl,  and  the  work  ac- 
complished, may  be  made  manifest  by  the  following  list: 

List  of  Inlemational  Congresses  held  at  Paris  during  the  Exposition  of  1889. 


Of  Life-Having,  June  12-15. 

Physical  Exercise  in  Education,  June 
15-22. 

Of  Architects,  Jane  17-22. 

The  Society  of  Literateurs,  July  17-27. 

Of  Peace,  June  23-30. 

Protection  of  Monuments  and  Works  of 
Art,  June  24-29. 

Habitations,  June  26-28. 

Of  Bakers,  Jnne28-Ju]y  2. 

Intervention  of  Government  with  con- 
tracts of  Workingmen,  July  1-4. 

Of  Agrionltnre,  July  4-11. 

Technical  Education  in  Commerce  and 
Industry,  July  8-12. 

Workingmen*s  Clubs,  July  11-13. 

Charitable  Works  and  Institutions  of 
Females,  Jnly  12-18. 

For  the  Participation  in  certain  Benefits, 
Jul/  ie-19. 


Bibliography  of  Mathematical   Science, 

July  16-26. 
Works  of  Assistance  in  Timo  of  War.  (Red 

Cross  T),  July  17-20. 
Utilization  of  Fluvial  Waters,  July  22-  27. 
Of  the  Rights  of    Property  in  Artistic 

Work,  July  25-31. 
Public  Assistance  (charity),  July  28-Aug. 

4. 
Alcoholism  (to  study  its  questions),  July 

29-31. 
Popular  Traditions,  July  29-Aug.  1. 
Chemistry,  July  29-Aug.  3. 
To  Study  Colonial  Questions,  July  30- 

Aug.  3. 
Of  Aeronauts,  July  31-Aug.  3. 
Of  Pigeon  Fanciers,  July  31-Aug.  3. 
Of  Therapeutics,  Aug.  1-5. 
Of  Industrial  Property,  Aug.  3-12. 
Hygiene  and  Demography,  Aug.  4-11. 
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ARtronomical  Photography,  Aiig.*22-23 

Of  Electricians,  Aug.  24-31. 

Of  Firemen,  Ang.  27-28. 

Dental,  Sept.  1-7. 

Of  Statistics,  Sept.  2-6. 

Institutions  of  Prevoyance,  Sept.  2-7. 

Of  Mines  and  Metallurgy,  Sept.  2-11. 

Of  Chronometry ,  Sept.  7-1 4. 

Cooperative  Societies  for  the  Purchase  of 

Food  and  Driuk,Sept.  8-12. 
Of  Veterinary  Medicine,  Sept.  19-24. 
To  Study  the  Processes  of  Construction, 

Sept.  9-14. 
To  Study  the    Accidents   to  Workmen, 

Sept.  9-14. 
Monetary,  Sept.  11-14. 
Of  Otology  and  Laryngology,  Sept.  15-21. 
Applied  Mechanics,  Sept.  16-21. 
Meteorology,  Sept.  19-25. 
Maritime  Works,  Sept  20-25. 
Commerce  and  Industry,  Sept.  22-28. 
Sabbath-day  Rest,  Sept.  26-27. 
Ethnographical  Sciences,  Sept.  30-Oct.  10. 
Hydrology  and  Climatology,  Oct.  3-10. 
Total  number,  69. 


Of  Zoology,  Aug.  5-10. 

Of  Physiologic  Psychology,  Aug.  5-10. 

Dermatology  and  Syphiliography,  Aug.  5- 
10. 

Superior  and  Secondary  Education,  Aug. 
5-10. 

Mental  Maladies  and  their  Cure,  Aug.  5- 
10. 

For  the  Amelioration  of  the  Blind,  Aug. 
5-8. 

The  Sciences  of  Geography,  Aug.  6-12. 

Of  Photography,  Aug.  6-17. 

For  the  Trausmission  of  Landed  Proper- 
ty, Aug.  8-14. 

Of  Criminal  Anthropology,  Aug.  10-17. 

Of  Stenography,  Aug.  11-18. 

Of  Primary  Instruction,  Aug.  11-19. 

Of  Societies  |)ar  (ictionaj  Aug.  12-19. 

Intervention  of  Government  in  Emigra- 
tion and  Immigration,  Aug.  12-15. 

Of  Horticulture,  Aug.  19-21. 

Of  Anthropology  and  Prehistoric  Arch- 
eology, Aug.  19-26. 

Of  Medical  Jurisprudence,  Aug.  19-24. 

Of  Flour  and  Grain,  Aug.  20-22. 

Homeopathy,  Aug.  21-23. 

Sach  wa8  the  list  of  organized  International  Congresses  as  published 
before  the  opening  of  the  Exposition.  There  were  others  organized 
after  this  list  was  printed;  and  during  the  continuance  of  the  Ex^iosi- 
tion  no  less  than  one  hundred  and  twenty  congresses,  principally 
international,  though  similar  to  the  foregoing,  were  held  at  Paris. 

The  congresses  to  which  I  was  accredited,  and  in  most  of  which 
Prof.  Otis  T.  Mason  joined,  held  their  sessions  as  follows: 

Hygiene  and  Demography,  opening  session  on  Sunday,  August  4,  at 
3  o'clock,  to  continue  until  the  11th  of  the  same  month. 

Criminal  Anthropology,  opening  session  on  Saturday,  August  10,  at2 
o'clock,  at  the  Palace  of  Trocad6ro,  to  continue  until  the  17th,  at  the 
School  of  Medicine. 

Anthropology  and  Prehistoric  Archseology,  opening  session  on  Mon- 
day, August  19,  to  continue  until  August  2G,  at  the  College  of  France. 

The  French  Association  for  the  Advancement  of  Science  held  its  ses- 
sion from  the  8th  to  the  16th  of  August  at  the  School  of  Bridges  and 
lloads.  No.  28,  rue  St.  P^res.  Two  sessions  per  day  were  held,  com- 
mencing at  9  a.  m.  and  2  p.  m. 

I  presented  papers,  prepared  by  myself,  to  the  various  congresses,  as 
follows : 

Criminal  Anthropology,  8  pages:  (1)  The  statistics  of  crime  in  the 
United  States. 

Anthropology  and  Prehistoric  archaeology:  (1)  The  gravels  of  tbe 
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Delaware  River  at  Trenton,  New  Jersey,  wherein  Dr.  Abbott  bad  fonnd 
paleolithic  implements,  20  pap^es;  (2)  The  stone  age  in  North  America 
divided  into  the  paleolithic  and  neolithic  periods,  as  manifested  by 
specimens  in  the  U.  S.  National  Museam  (130  pages,  100  figures). 

Association  Frau^aise:  (I)  Tiie  value  of  Niagara  Falls  as  a  chro* 
nometer  of  antiquity  (12  pages,  5  figures);  (2)  Instruments  of  hard 
stone  in  America  (14  pages). 

Since  my  return  I  have  completed  a  report  upon  Prehistoric  Anthro- 
pology at  the  Paris  Exposition,  1889,  and  upon  the  International  Con- 
gresses of  Anthropology  and  Prehistoric  Archaeology ;  Criminal  An- 
thropology ;  Hygiene  and  Demography. 

IMPORTANT  ACCESSIONS. 

From  Mr.  U.  de  Morgan,  New  York,  New  York,  was  purchased  a  collec- 
tion of  objects  from  prehistoric  graves  at  or  near  Allah-Verdi^  Armenia^ 
including  bronze  necklaces,  bracelets,  buttons,  pins  (plain  and  orna- 
mented), pendant  with  chain  attached,  iron  spear-heads  and  knives, 
sharpening-stones,  shell  beads,  pottery  vessels  (bottles,  urns,  and 
plates),  a  human  skull  and  fragments  of  human  bones;  105  specimens. 
These  objects  were  discovered  and  excavated  by  Mr.  de  Morgan  in  the 
summer  of  1888,  and  belong  to  the  iron  age  in  Armenia.  (Aces.  22244 
and  22264.) 

J.  P.  Monroe,  Ringgold,  Montgomery  County,  Tennessee,  sent  a 
brass  chain  of  peculiar  manufacture  from  a  mound  in  Montgomery 
Coonty,  Tennessee.  The  chain  was  made  of  pieces  of  brass  wire  and 
tobes  alternating  in  the  following  manner:  First,  the  wire,  cut  to  the 
required  length,  was  enlarged  at  each  end ;  second,  a  section  of  the 
tube  was  then,  by  hammering  or  pressure,  closed  around  the  enlarge- 
ment of  the  wire  at  one  end — not  enough  to  prevent  motion  inside  the 
tabe,  but  sufficient  to  stop  its  removal.  Another  wire,  being  inserted 
in  the  opposite  open  end  of  the  tube,  was  made  secure  in  the  same  way. 
This  process  was  continued  until  the  chain  was  of  the  required  length. 
(Ace.  22607.) 

From  Mr.  Monroe's  letter  of  transmittal  I  quote  tlie  following  : 

The  mound  in  which  the  chain  was  foand  in  situated  in  the  northern  part  of  Mont- 
gofuery  County,  IS  miles  from  Clarksville.  It  is  in  a  large  body  of  timber  and  would 
be  seldom  noticed.  Its  shape  is  oval  aud  of  the  following  dimensions :  60  by  46  feet 
at  the  base,  16  feet  diameter  at  the  top,  and  10  feet  high. 

When  first  built  the  mound  was  higher  and  not  so  broad  at  the  base,  the  rains  and 
snows  of  centuries  having  washed  the  dirt  from  the  top.  Of  course  this  proceeded 
very  slowly,  as  the  sides  are  covered  with  trees  and  undergrowth,  the  oak  trees 
being  from  1  foot  to  2  feet  6  inches  in  diameter.  The  graves  were  arranged  in  the 
n^gnlation  way,  t.  «.,  flat  rooks  set  npou  edge,  forming  a  box,  in  which  the  body  was 
laid,  and  other  rocks  (slabs)  placed  across  the  top.  These  were  near  the  surface 
and  disarranged,  showing  evidently  that  the  mound  had  been  dug  into  before,  and 
also  accounts  for  the  fact  that  no  other  specimens  were  found  associated  with  the 
chain,  except  some  broken  pieces  of  pottery.  The  chain  being  very  small,  was  over- 
looked by  the  banters. 
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Mrs.  J.  G.  Bruff,  Washington,  District  of  Colambia,  sent  a  large 
collection,  principally  from  the  District  of  Columbia  and  vicinity, 
embracing  paleolithic  implements,  rude  notched  axes,  hammer-stones, 
})estle8,  arrow  and  spear-points,  scrapers,  polished  stone  hatchets, 
drilled  ceremonial  objects,  discoidsil  stones,  potstone  vessels,  etc.;  1,487 
specimens.    (Ace.  223U8.) 

This  collection,  which  represents  the  archiBology  of  the  District  fairly 
well,  is  the  result  of  many  years'  work  on  the  part  of  Mr.  Brufif,  and  the 
specimens  are  labeled  with  great  accuracy  as  to  locality,  date  of  find, 
and  other  facts  which  might  be  of  interest  to  the  student. 

The  curator  deposited  a  collection  of  archaeological  specimens  ob- 
tained by  him  during  his  visit  to  the  International  Exposition  at  Paris 
in  1889.  The  greater  portion  consists  of  palsBolithic  implements  of  the 
Chelle^n  type,  although  a  number  of  flintiK)ints  and  flakes,  and  a  mass 
of  drift-deposit  containing  flint  impleoMUits,  etc.,  were  obtained;  also 
four  jars  in  which  are  exhibited  the  sand  or  gravel  forming  the  differ- 
ent layers  of  the  river  drift  at  Chelles,  these  last  showing  a  difference  in 
color  and  fineness  according  to  depth.  In  addition,  a  number  of  palaeo- 
lithic implements,  surface  finds,  from  St.  Acheul,  Poitou,  and  Conssay, 
France,  and  one  each  from  Highfield,  Ightham,  Buley,  and  the  ^^  Stone 
Pits,"  Kent,  England  (B.  Harrison).  The  neolithic  objects  received  in- 
clude flint  cores  and  flakes — some  very  large — from  the  workshops  at 
Grand  Pressigny  and  Posay,  France,  and  from  the  Grotte  de  Chalenr, 
Belgium.  Also  obsidian  cores  from  the  He  de  Milo,  Greece,  and  frag- 
ments of  pottery  from  Russia.  A  bronze  hatchet  and  a  pierce  of  copper 
(part  of  an  implement)  from  Peru,  complete  the  list;  99  specimens. 
(Ace.  22523.) 

W.  E.  Meyer,  Carthage,  Tennessee,  gave  a  collection  containing  frag- 
ments of  human  bones,  shell  beads,  fragments  of  shell,  bones  and  teeth 
of  small  animals,  pieces  of  stalagmitic  formation  (f ),  and  flint  chips  from 
caves  in  the  vicinity  of  Carthage.  (Ace.  22771.)  In  his  letter  of  trans- 
mittal he  says : 

The  hiniiaii  bones  were  found  in  a  small  cave  on  a  river  blufT,  the  entrance  to  which 
has  been  nearly  closed  by  rock  falling  from  above.  Thoy  were  scattered  all  throogh 
the  dirt  lloor  of  the  cavern  and  had  no  regular  arrangement,  neither  were  they  foand 
in  snch  poHitions  as  to  indicate  burial  (at  least  so  it  appeared  tome).  At  the  farthest 
extremity  of  the  cave  there  is  an  opening  —closed  now — which  communicated  with 
the  top  of  the  blutf.  I  do  not  think  all  of  the  bones  were  washed  in,  for  we  found  a 
few  in  such  positions  that  it  would  seem  impossible.  The  animal  bones  came  from 
another  cavern,  also  on  the  face  of  a  river  bluff,  and  in  the  dirt  floor  at  the  depth 
indicated. 

From  Messrs.  Bangs  &  Co.  (739  and  741  Broadway,  New  York,  New 
York)  the  following  objects  were  purchased  for  the  Museum:*  Arrow 
and  spear-points,  scrapers,  knives,  perforators,  large  spade-like  imple- 
ments (chipped),  flint  hatchets — some  with  ground  cutting  edge— |K>1- 
ished  hatchets,  grooved  axes  of  hematite,  pierced  tablets,  and  boat- 

*  This  accession  is  part  of  a  collection  placed  on  sale  by  Mr.  Nomuui  Spang. 
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shaped  articles,  pendants,  drilled  ceremonial  objects,  stone  tubes  and 
pipes,  hematite  mnllers,  and  discoidal  stones ;  171  specimens  in  all. 
The  localities  where  found  are  indicated  in  all  cases.    (Ace.  22813.) 

S.  Y.  Proudfit,  Falls  Church,  Virginia,  deposited  a  large  collection 
(2,345  specimens)  from  the  District  of  Columbia  and  its  environs,  consist- 
ing of  arrow  and  spear-points,  knives,  rude  implements  (palaeolithic 
type),  scrapers,  x>erforators,  hammer-stonC'^,  pitted  stones,  polished 
hatchets,  grooved  axes,  rude  notched  implements,  mortars,  pestles, 
pierced  tablets,  ceremonial  objects,  fragments  of  potstorie  vessels,  and 
fragmeats  of  pottery.  This  collection  is  the  result  of  years  of  work  in 
the  field,  and  is  a  valuable  addition  to  the  Museum,  for  it  represents 
the  archaeology  of  the  District  of  Columbia  in  a  complete  manner.  (Ace. 
22031). 

Peabody  Museum,  Cambridge,  Massachusetts,  through  Prof.  F.  W. 
Putnam,  sent  in  exchange  a  collection  from  the  ancient  cemetery  and 
ashpits  at  Ma<lisonviIle,  Ohio,  embracing  stone  hatchets,  hammer  and 
sharpening- stones,  small  rude  implements,  scrapers,  perforators,  and 
arrow-points  of  flint  and  jasper,  clay  vessels,  and  fragments  of  pottery. 
Also  halves  of  the  bone-scrapers  peculiar  to  this  cemetery,  worked  pieces 
of  antler  (chisels  and  points  of  weapons),  cylindrical  pieces  of  antler, 
burnt  bones,  piece  of  bone  ornamented  with  incised  lines,  bird  bone  show- 
ing method  of  cutting  off  a  bead,  bone  beads  and  points,  bone  splinters — 
long,  thin,  and  worked  to  a  point  at  each  end — ^fish  spines  probably  used 
as  awls,  bones  and  teeth  of  animals,  burnt  corn,  and  a  sample  of  ashes 
from  one  of  the  pits ;  324  specimens.    (Ace.  23111). 

Dr.  Hilbom  T.  Cresson,  No.  224  South  Broad  street,  Philadelphia, 
Pennsylviinia,  deposited  palaeolithic  implements  found  below  the  sur- 
face in  undisturbed  gravel  at  the  depths  indicated:  quartzite.  Up- 
land, Chester  County,  Pennsylvania,  8  feet ;  quartzite.  Upland,  Ches- 
ter County,  Pennsylvania,  11  feet;  quartzite,  Gray's  Ferry,  Baltimore 
and  Ohio  Kailroad  cut,  4  feet ;  quartzite,  Gray's  Ferry,  Baltimore  and 
Ohio  Eailroad  cut,  6  feet;  quartzite,  Gray's  Ferry,  Baltimore  and  Ohio 
Railroad  cut,  7^  feet ;  quartzite,  Naaman's  Creek  cut,  5^  feet ;  quartz- 
ite, near  Barley's  Bridge  cut,  3^  feet;  quartzite,  Peat  Layer,  near  Bar- 
ley's Bridge,  diedged,  10  feet;  quartzite,  Naaman's  Creek,  near  Rich- 
mond Brickyard,  14  feet;  quartzite,  near  Wilmington,  Belaware,  8 
feet;  quartzite,  near  Wilmington,  Belaware,  12  feet;  white  quartz, 
talus,  at  base  of  cut,  Upland,  Chester  County,  Pennsylvania ;  argillite, 
talus,  at  base  of  cut.  Carpenter's  Station,  near  Barley^s  Bridge,  Balti- 
more and  Ohio  Railroad;  quartzite,  surface,  Piney  Branch,  Bistrict  of 
Columbia,  14  specimens  in  all.  (Ace.  23198.)  These  implements  are 
only  tieposited  as  a  loan  by  Br.  Cresson,  though  1  have  no  doubt  he 
will  permit  them  to  remain  indefinitely.  Although  few  in  number  and 
their  money- value  not  great,  I  can  scarcely  overestimate  their  scientific 
value.  They  are  the  first  implements  found  in  undisturbed  clay  and 
gravel,  independent  of  any  glacial  action,  and  I  see  no  reason  why  they 
are  oot  preglacial.    They  corresi^ond  in  appearance  and  ludo&U^  mWi 
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those  which  I  have  been  alreaily  gathering  on  the  surface  throaghont 
the  United  States,  and  l  can  only  conclude  that  they  belong  to  the 
same  epoch. 

L.  H.  Jarames,  Kealuiont,  Tarn,  southwestern  France,  sent  a  collec- 
tion of  prehistoric  implements,  ornaments,  etc.,  from  Cambodia,  Iiiclo- 
China.  This  accession  includes  stone  hatchets  (five  of  which  are  a  ioLon^ 
a  type  peculiar  to  Indo-China),  gouges,  sling-stones,  pierced  disks,  and 
bracelets  cf  stone,  beads  of  bone  and  shell,  a  bone  fish-hook,  a  boue 
arrow-point,  a  hari)Oon,  ear  ornaments  of  pottery,  a  clay  vessel,  frag- 
ments of  pottery,  lower  Jaw  and  part  of  human  skull,  pieces  of  a  large 
shell — worked — and  a  mass  of  shell  formation  containing  fragments  of 
worked  bone;  176  specimens.     (Ace.  23024.) 

Duplicate  specimens  have  been  sent  in  exchange  as  follows: 

To  Edward  Lovett,  West  Burton  House,  Outram  Road,  Croydon, 
England  (97  specimens). 

To  Prof.  Uenry  Gigiioli,  director  of  the  Zoological  Museum,  Royal 
University,  Florence,  Italy  (12  specimens). 

To  Frederic  Shonnard,  Yonkers,  New  York  (G  specimens). 

To  Mr.  Henry  Balfour,  Anthropological  Department,  Oxford  CJniver- 
sity,  England  (7  specimens). 

To  Dr.  Paulo  Mantegazza,  professor  of  anthropology,  Florence,  Italy 
(55  specimens). 

The  routine  work  and  the  preparation  of  the  exhibition  and  study- 
series  has  been  carried  on  during  the  past  fiscal  year  upon  the  same 
basis  and  with  the  same  organization  as  in  past  years,  and  as  I  found 
it  when  I  came  into  the  Museum.  All  specimens  received  are  entered 
in  the  catalogue,  giving  all  known  information  concerning  them,  their 
discovery,  locality,  association,  etc.  A  catalogue  number  is  given  to 
every  specimen  and  is  painted  upon  the  specimen  itself.  If  there  are 
a  number  of  specimens  of  not  great  importance,  which  corresiK)nd  iu 
all  general  characteristics,  they  may  be  all  given  the  same  number.  In 
former  years  nothing  but  the  number  was  required;  now  the  State  is 
added,  and  if  the  object  is  a  gift,  the  name  of  the  donor. 

The  record  taken  from  the  monthly  reports  of  this  office  shows  that 
there  have  been  431  letters  written  to  correspondents.  The  letters  and 
reports  written  to  otlicers  in  the  Museum  is  not  included  in  this  nam- 
bi^r.  Since  February,  when  a  record  of  such  matters  was  first  kept, 
2,430  pages  of  type  writing  have  been  written. 

The  general  character  of  the  work  in  this  department  must  necessarily 
be  much  the  same  one  year  with  another.  There  is  the  same  reception 
of  specimens,  their  entering,  numbering,  marking,  and  display.  This 
year  has,  however,  seen  much  work  done  iu  addition  to  this.  Al- 
though not  perfected,  we  have  partially  carried  out  the  new  scheme 
of  organization  which  was  advised  by  Dr.  Kaif  iu  his  last  reporti  and 
which  has  been  mentioned  in  all  my  reports  since:  u  e.,  the  arraogo* 
meut  of  si>ecimens  according  to  their  geographical  looatioDu    The  vpt 
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tern  adopted  iu  tbe  early  history  of  the  Museum  was  to  note  ouly  the 
State  from  which  the  specimen  came.  The  locality  within  the  State 
was  not  usually  given.  Therefore  we  find  ourselves  hampered  iu  mak- 
ing the  geographical  distribution  more  minute  than  by  States,  however 
desirable  this  may  be.  We  may  be  able  to  make  the  distribution  more 
in  detail  which,  while  it  will  entail  much  work  and  require  considerable 
time,  will  be  correspondingly  valuable  when  completed.  It  is  my  pres- 
ent intention  to  pursue  this  scheme  of  localized  distribution  as  far  as 
possible,  so  as  to  include  what  we  may  suppose  to  have  been  the  territo- 
ries occupied  by  one  prehistoric  tribe  or  peo|)le  and  to  m<ake  the  bound- 
aries such  as  were  establi8he<l  by  nature  and  what  we  may  suppose 
divided  the  tribes.  The  intended  units  of  display  will  therefore  include 
the  valleys  of  rivers,  both  sides  of  the  river  being  equally  represented. 
For  example,  the  Susquehanna  Eiver  should  be  represented  as  a  unit 
independently  of  the  boundary  line  of  Maryland  and  Pennsylvania 
which  cross  it ;  the  same  with  the  Delaware  Eiver  independent  of  the 
boundary  line  between  Pennsylvania  and  Delaware. 

The  dividing  line  between  these  units  might  be  such  natural  obstacles 
as  the  Allegheny  Mountains,  the  Chesapeake  Bay,  etc.,  which  may  be 
su[>|)osed  to  have  served  as  frontiers  of  greater  or  less  obstruction,  and 
so  to  have  divided  the  prehistoric  tribes  or  peoples.  But  this  is  a 
scheme  in  the  inde&nite  future,  and  is  liable  to  modification. 

EXHIBITION   AND  STUDY    SERIES. 

The  exhibition  series  is  arranged  in  cases  with  a  view  to  showing  the 
industries  of  prehistoric  man,  divided  according  to  epochs  and  geo- 
graphic location.  The  subject  of  the  division  of  museums  according  to 
tbe  object  desired  and  the  people  to  be  benefited,  has  been  presented  and 
argued  many  times.  An  exhibition  series  should  be  provided  for  the 
average  visitor  who  has  but  a  few  minutes  to  devote  to  the  display ;  while 
a  study  series  should  be  for  the  student  who  desires  better  instruction  in 
tbe  scientific  aspect  of  the  case.  This  division  has  never  been  made  in 
my  department  until  the  present  fiscal  year.  I  have  always  recognized 
its  benefit,  even  its  necessity,  and  therefore  determined  that,  laying 
aside  all  other  work,  I  would  arrange  a  series  of  specimens  as  a 
museum  for  exhibititm  and  public  instruction.  This  I  have  called  a 
synoptical  case  or  series  of  cases.  I  have  made  use  of  four  double 
sloping-top  cases,  which  placed  end  to  end  make  a  continuous 
series  across  the  hall.  On  the  side  nearest  the  door  and  first  of  ap- 
proach, are  arranged  specimens  from  other  countries  than  America, 
upon  the  farther  side  specimens  from  America.  The  European  speci- 
mens are  divided  according  to  their  respective  ages  ;  paleolithic,  neo- 
lithic, and  bronze.  Eaqh  of  these  ages  is  again  divided  into  epochs, 
and  the  epochs  are  divided  into  countries  and  according  to  localities. 
I  do  not  burden  this  report  with  detailed  descriptions  of  these  sub- 
divisions.   Suffice  it  to  say  thiit  nearly  every  country  iu  Europe  is  rey- 


186  REPORT   OP   NATIONAL   MUSEUM,  1890. 

resented,  as  is  every  ei)ocli  of  prehistoric  man  in  that  country ;  and  that 
speciraens  of  nearly  every  standard  implement  or  object  tending  to 
show  the  civilization  of  the  prehistoric  man  of  that  country  and  eiK)cL, 
are  here  displayed.  The  same  thi  ng  is  true  with  regard  to  the  other  side, 
which  represents  the  United  States.  I  have  not  trenched  upon  any  of 
the  disputed  questions  concerning  our  prehistoric  races,  and  have  only 
sought  to  divide  the  implements  and  objects  according  to  function  and 
treating  the  United  States  as  a  whole.  I  have  attempted  in  this  case  a 
classification  of  the  stone  arrow  or  spear-heads,  or  knives.  I  have 
sought  to  make  but  few  classes  with  the  lines  deeply  drawn,  so  as  to  he 
easily  recognized  and  the  divisions  well  understood. 

OLASSIFICA'l ION  OF  ARROWHEADS,  OR  SPEARHEADS,   OR  KNIVES. 

LEAF-SHAPED. 

Subclass  ^.— Thin  and  finely  chipped  implements  of  the  form  of  a 
laurel  leaf,  elliptical  and  pointed  at  both  ends.  They  correspond  sub- 
stantially with  the  French  Solutreeu  type  of  the  Paleolithic  period  of 
the  Stone  Age. 

Sub-class  B. — These  may  be  thicker  and  ruder  than  Snbclass  A. 
Some  are  more  oval,  and  the  bases  are  not  pointed,  but  are  either 
straight  or  convex.  This  class  includes  the  leaf-shaped  argillite  imple- 
ments found  by  Dr.  Abbott  in  the  Delaware  gravels  at  Trenton,  New 
Jersey. 

Subclass  C. — Long,  thin  blades,  with  nearly  straight  edges,  more  like 
a  dagger  or  poniard.  The  base  may  be  either  convex,  straight,  or  con- 
cave. Many  of  them  show  traces  of  attachment  to  a  handle  by  means 
of  bitumen  or  gum.    They  are  peculiar  to  the  Pacific  Slope. 

TRIANGULAR. 

This  class  includes  all  forms  approaching  a  triangle,  whether  the 
bases  or  edges  be  convex,  straight,  or  concave.  They  are  without 
stems,  and,  consequently,  without  shoulders,  but  in  some  specimens  the 
concavity  of  the  base  produces  barbs. 

STEMMED. 

This  class  includes  all  varieties  of  stems,  whether  straight,  pointed, 
or  expanding,  and  all  varieties  of  bases  and  edges,  whether  convex, 
straight,  or  concave. 

Sub-class  Aj  lozenge  shaped. 

Sub-class  Bj  shouldered,  but  not  barbed. 

Sub  class  Cj  shouldered  and  barbed.* 


*  Nearly  all  of  these  convex  bases  are  sniootli,  as  thoagli  they  had  been  woro.    The 
purpose  or  caase  of  this  is  unknown. 
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PECULIAR  FORMS. 

These  have  such  peculiarities  as  distinguish  them  from  all  other 
isses,  but  by  reason  of  their  restricted  number  or  locality  can  scarcely 
rm  a  class  by  themselves. 

Sub-class  Aj  beveled  edges.  The  bevel  is  almost  always  in  one  di- 
es tiou. 

SubcUus  jB,  serrated  edges. 

Subclass  C,  bifurcated  stems.    (Other  subclasses  will  be  added.) 
The  present  state  of  the  collectiou  is  shown  in  the  following  detailed 
itement: 

Number  of  specimens  in  this  Department. 

)aght  forward  from  last  year 115,651 

ceivecl  daring  the  year  ending  June  30,  1890 7,205 

scimens  sent  in  exchange 177 

7,02b 

Total 122,6711 

Qiber  of  catalogue  entries  made  during  the  year 1,483 
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By  Fbedkrick  W.  True,  Curator, 


The  accessions  of  the  year  have  been  of  more  than  ordinary  interest. 
Among  exotic  mammals,  the  accession  which  should  be  mentioned  first 
is  a  collection  of  about  ninety  skins  from  Mt.  Kilima-Njaro,  East  Africa, 
made  and  presented  by  Dr.  W.  L.  Abbott.  The  series  comprises  numer- 
ous antelopes,  including  an  undescribed  species,  (Cephalophus  spadix 
True),  wart-hogs,  rhinoceros  heads,  buffalo  heads,  and  skins  of  various 
smaller  forms,  such  as  squirrels,  coneys,  and  ground  rats.  The  natural- 
ists attached  to  the  United  States  Eclipse  Expedition  to  Angola,  Africa, 
procured  two  fine  skins  of  the  Bush-buck,  Tragelaphus  gratvs  (f ),  and 
some  smaller  mammals.  The  Marquis  Doria  forwarded  to  the  Museum 
a  specimen  of  the  exceedingly  rare  African  rodent,  Lophiomys  imhausii^ 
and  a  hundred  bats,  in  alcohol,  for  which  an  equivalent  in  North 
American  bats  is  to  be  returned.  The  trustees  of  the  British  Museum 
presented  13  bats  in  alcohol.  A  small  collection  of  beautifully  prepared 
skins  of  the  small  mammals  of  Hungary  was  presented  by  M.  Louis 
Molnar.  A  skin  of  an  adult  male  lion,  and  a  young  moose,  were 
received  from  the  American  Museum  of  Natural  History,  New  York, 
in  exchange  for  other  specimens.  A  skin  of  the  Yaguarundi  cat  was 
purchased  from  E.  Gerrard,  Loudon. 

The  group  of  Proboscis  Monkeys,  Nasalis  larvatusy  ordered  from  Mr. 
C.  F.  Adams,  of  Champaign,  Illinois,  was  received  during  the  year. 
Further  reference  to  this  group  will  be  found  on  the  next  page.  A 
number  of  mounted  mammals  were  purchased  from  £.  Deyrolle,  Paris. 

The  American  Museum  of  Natural  History,  New  York,  presented  a 
bust  of  the  chimpanzee  ^^  Crowley,'^  which  formerly  lived  in  the  Central 
Park  menagerie. 

The  most  notable  North  American  mammals  received  during  the  year 
were :  four  Bighorn  Sheep,  Ovis  canadensis^  from  Wyoming,  presented 
by  Mr.  W.  T.  Hornaday ;  and  four  Mountain  Goats,  Mazama  montana, 
obtained  by  Mr.  G.  B.  Grinnell  in  British  Columbia,  These  skins  will 
be  made  the  basis  of  two  groups.  Mr.  E.  E.  Thompson  presented  a 
collQBtion  of  small  mammals  of  Ontario,  Canada,  including  a  series  of 
skins  of  a  black  variety  of  the  Gray  Squirrel.    Dr.  Stejneger  collected  ^ 
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considerable  number  of  small  mammals  in  Arizona,  and  Mr.  G.  H. 
Towusend  in  the  San  Pedro  Mountains,  Lower  California.  Mr.  L.  Beld- 
ing  presented  a  number  of  small  mammals  from  tbe  vicinity  of  Lake 
Tahoe,  Nevada.  Similar  material  from  California,  Texas,  and  Colorado 
was  purchased  from  Mr.  C.  K.  Worthen.  A  semi-albino  Skunk,  MephUit 
puiorivsj  was  purchased  from  Mr.  J.  C.  Strong,  of  Morantown,  Kansas. 

A  Harbor  Seal,  Phoea  vittdinay  was  presented  by  Capt;  K.  C.  Joynes, 
keeper  of  the  Hog  Island  life-saving  station,  Virginia.  At  tbe  request 
of  the  Museum,  Capt.  A.  H.  Myers,  keeper  of  the  Quoddy  Head  Life- 
Saving  Station,  Maine,  procured  excellent  photographs  of  a  little  Piked 
Whale,  Balccnoptera  rostrata^  which  had  been  stranded  in  the  vicinity. 

The  appearance  of  the  exhibition  hall  was  considerably  altered  by  tbe 
introduction  of  three  large  cases,  intended  for  the  reception  of  groups. 
Three  groups  were  installed  during  the  year,  namely,  those  of  the 
moose,  musk-oxen,  and  proboscis  monkeys.  The  latter,  however,  was 
l)laced  temporarily  in  the  ca«e  intended  for  the  reception  of  the  Prong- 
horn  Antelope  group,  this  group  having  been  withdrawn  for  alterations. 
The  group  of  moose  is  the  largest,  and,  everything  considered,  the  most 
striking  group  that  has  yet  been  constructed,  and  the  case  oootainiDg 
it  is  the  largest  floor  case  in  the  Museum.  The  dimensions  of  the  case 
are  as  follows:  Ijcngth,  16^  feet;  breadth,  12^  feet;  height,  11  feet 
Each  side  has  two  sheets  of  glass  only.  The  group  comprises  two  adult 
males,  an  adult  female,  and  a  young  calf.  The  scene  represented  is  a 
Canadian  forest  in  autumn.  The  Musk-ox  group  comprises  three  indi- 
viduals, an  adult  male,  an  adult  female,  and  a  young  male.  These  speci- 
mens have  been  in  the  Museum  for  many  years,  but,  on  account  of  their 
rarity,  were  considered  deserving  of  a  more  prominent  place  than  they 
have  hitherto  occupied.  The  group  of  proboscis  monkeys  comprises 
individuals  of  difl'erent  ages  and^both  sexes.  The  specimens  were  ob- 
tained from  and  mounted  by  IVlr.  C.  F.  Adams,  who  visited  Borneo  a  few 
years  ago.  The  group  of  Prong-horn  Antelopes,  which  was  exhibited 
last  year,  has  been,  as  already  stated,  withdrawn  temporarily,  for  alter- 
ations and  additions,  but  will  eventually  be  placed  in  the  special  case 
now  occupied  by  the  proboscis  monkeys.  Besides  the  groups,  a  consid- 
erable number  of  single  specimens  were  added  to  the  exhibition  series 
during  the  year.    These  are  as  follows : 

Whit«- handed  Gibbon,  Hylohates  lar ,  \  White-nosed  monkey,  Ceroa/N<Aecif«|ietoii- 

Himalayan  Langnr,  Semnopithecua  schis-  \      riaia. 


tace»8. 
Crested  monkey,  Semnoj}ithecuH  criffatus. 
Black-crested  monkey,  Semvopithecua  me- 

lalophua, 
Dnsky  monkey,  Semnopithecua  ohacurua. 
Moor  monkey,  Semnopithecua  maurua. 
Ursine  colobns,  Colobva  urainua. 
Rusty  coIobuH,  Colohua  ferrugxneua. 
Kirk's  colobns,  Colohua  kirkii. 
Black  monkey,   Cynopitkecua  niger. 


Ashy-black  macaqne,  2iacacu8  ocreahu. 
Capuchin  monkey,  Cehu9  capucinus. 
Spider  monkey,  AteUa  bartUitu 
Spider  monkey,  Atelea  belsehuth, 
Couxio  monkey,  Pithecia  ohiropotea. 
Monk  monkey,  Pitheoia  monachua  (2). 
Red-faced  Onakari  monkey,  Brackytima 

ruhicundua. 
Mantled  howler  monkey,  MgoeteBpalUaiMa, 
31«ck  Uowler  monkey,  M^fctAn  iMfif, 
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Copper-oolored  monkey,  CalHthrix  cuprea. 
Illiger'B  marinodet,  Midas  iUigeri  (2). 
White-footed  marmoset,  Hapale  leucopus. 
Common  marmoset,  Rapale  jacchua. 
Least  marmoset,  Hapale  pygmoM, 
Ocelot,  FelU  pardalii. 
Malay  bear,  Ursui  malayauua. 


Musk  deer,  Moeohus  moschiferus. 
Wart  hog,  Phacochoerue  asthiopicus. 
Capybara,  Rydroehoerus  capyhara. 
Yellow- footed  pouched  mouse,  Phaacogale 

flavipes. 
Spotted  cuscus,  Phalanger  maculatu». 
Black- tailed  wallaby,  Macrapus  ualabatuB. 


Considerable  confasion  existed  in  tbe  exhibition  hall  dariDg  tbe  in- 
stallation of  the  moose  group,  but  a  temporary  re-arrangement  of  cases 
wa8  made  as  soon  as  practicable.  The  east  wall-case  was  painted  dur- 
ing the  winter,  and  all  tbe  specimens  therein  have  been  re-arranged. 
Some  annoyance  from  insect-pests  was  encountered,  but  they  were  de- 
Btro^ed  before  any  considerable  damage  was  done. 

The  ball  is  now  almost  too  full  to  admit  of  a  satisfactory  arrangement 
of  tbe  material,  and  the  need  of  additional  floor-space  is  very  a^arent 
How  to  find  space  for  the  new  groups  now  in  contemplation  is  a  prob- 
lem not  easily  solved. 

Tbe  card-catalogue  of  the  exhibition  series  was  revised  in  February, 
and  copy  for  a  considerable  number  of  new  labels  was  prepared  for 
the  printer. 

At  the  beginning  of  the  year  covered  by  this  report,  the  experiment 
of  converting  one  of  the  bases  of  the  three-quarter  unit  exhibition  cases 
into  an  insect-proof  storage  case  was  tried,  and  an  order  for  recon- 
structing ten  of  these  cases  was  approved.  The  cases  were  finished 
earl3'  in  the  year,  but  the  trays  needed  for  them  were  delayed,  and  only 
a  small  portion  could  be  brought  into  use.  Before  the  close  of  the  year, 
however,  it  became  apparent  that  even  this  space  would  not  be  suffi- 
cient, owing  to  the  large  amount  of  material  deposited  by  the  Depart- 
ment of  Agriculture,  and  a  plan  for  building  fifty  additional  one-quarter 
unit  storage  compartments  in  the  south  entrance  was  approved.  The 
work  on  these  cases  was  begun  at  the  close  of  the  year.  For  large 
cases,  four  single  unit  and  one  double-unit  storage  cases  were  con- 
structed in  the  osteological  hall.  In  the  plan  referred  to,  provision  was 
also  ma<le  for  nn  additional  storage-case  for  the  alcoholic  specimens. 

All  the  small  skulls — those  of  mice,  squirrels,  bats,  shrews  and 
moles — were  put  into  corked  vials  for  security.  Labels  on  specially 
prepared  red  paper  were  brought  into  use  for  type  specimens,  of  which 
there  is  a  considerable  number  in  the  collection. 

The  experiments  upon  large  storage-jars,  mentioned  in  the  last  re- 
port, resulted  in  the  adoption  of  spherical  glass-jars,  with  wooden  tops 
and  iron  clamps,  for  the  storage  of  large  alcoholic  specimens.  Six  of 
these  jars  were  brought  into  use  and  others  have  been  ordered. 

The  ordinary  routine  work  was  greatly  increased  by  the  deposit  of  a 
large  amount  of  material  by  the  Department  of  Agriculture.  More  than 
3,100  pieces  l>elonging  to  this  deposit,  comprising  both  skins  and  skulls, 
were  entered  »nd  nombered  during  the  year.    In  June  it  was  made  ap« 
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parent  that  tbe  clerical  force  was  insufficieot  to  carry  on  this  extHra 
work  promptly,  and  a  clerk  was  therefore  added.  One  osteologicai 
preparator  was  engaged  during  the  year  exclusively  in  cleaning  the 
skulls  belonging  to  this  series,  but  in  spite  of  his  best  efforts,  they  ac- 
cumulated to  such  an  extent  that  it  was  necessary  at  length  to  greatlj 
increase  the  force.  During  June,  five  men  worked  upon  this  material, 
either  as  regular  preparators  ^f  the  Museum  or  by  piece-work. 

The  lack  of  regular  and  continuous  clerical  assistance  during  the  year 
has  delayed  many  im[>ortant  operations.  Dr.  William  G.  Stimpson,  who 
rendered  efficient  service  for  many  years  as  an  aid,  resigned  and  was 
replaced  by  Mr.  P.  L.  Jouy.  Mr.  Jouy  was  unfortunately  absent  on 
account  of  sickness  on  two  occasions  for  long  periods.  His  place  was 
supplied  on  the  last  occasion  by  a  temporary  assistant.  The  copyist 
also  resigned  and  was  replaced  at  the  end  of  the  year  by  a  clerk,  who, 
as  already  explained,  works  exclusively  ui>on  the  material  deposited  by 
the  Department  of  Agriculture. 

Orders  were  sent  to  Franz  Sikora  to  procure  certain  mammals  of 
Madagascar,  at  present  wanting  in  the  collection ;  to  Mr.  Charles  Hal- 
lock  to  procure  a  "Brush-deer"  from  Minnesota,  and  to  Mr.  N.  Comeaa 
to  procure  a  series  of  Gray  Seals  in  the  Gulf  of  St.  Lawrence.  None  of 
this  material  was  received  during  the  year.  Messrs.  W.  H.  and  A.  H. 
Brown  were  attached  to  the  United  States  Eclipse  Expedition  to  Angola, 
Africa,  to  collect  mammals  and  other  animals.  The  specimens  received 
from  this  source  have  been  referred  to  on  pp.  102,  103. 

Special  instructions  for  collecting,  and  fannal  lists,  were  made  out  for 
Mr.  Perry,  who  contemplated  making  certain  explorations  in  Honduras; 
for  Mr.  R.  M.  Erving,  of  Boston,  Massachusetts,  and  for  Mr.  W.  H. 
Brown. 

A  considerable  number  of  specimens  were  sent  out  to  different  insti- 
tutions and  individuals,  as  follows: 

To  be  studied : 

To  Dr.  J.  A.  AUoD,  American  Museum  of  Natural  History,  New  York ;  128  skinn 

aod  r>8  skulls  of  cliipmunkH,  genus  Tamias. 
To  Dr.  Harrison  Allen,  Phila<lelphia,  Pennsylvania;  86  skins  and  alcoholic  speci- 
mens of  bats,  and  8  skulls  of  the  same. 
To  \V.  H.  Morrow,  Wilmington,  Delaware;  1  Field-mouse  skin. 
To  Mr.  K.  £.  Thompson,  Toronto,  Canada;  2  skins  and  2  skulls  of  roilents. 
In  exchange  for  other  specimens: 

To  Prof.  Robert  Collett,  Christiania,  Norway;  1  skin  and  1  skull  of  the  fur-seal. 

Dn  C.  H,  Merriam  lias  repeatedly  examined  tbe  series  of  North 
American  animals,  and  has  withdrawn  specimens,  from  time  to  time, 
for  study.  Dr.  E.  A.  Mearns,  U.  S.  Army,  examined  the  series  of  prairie- 
dogs.  The  curator  examined  into  the  characters  of  certain  North 
American  shrews  and  made  notes  upon  them  for  Dr.  O.  E.  Dobson,  of 
England.  Dr.  D.  W.  Prentiss  on  two  occasions  had  the  use  of  some 
skins  of  ermines  to  illustrate  his  remarks  upon  changes  in  the  color 
of  hair. 
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The  curator  prepared,  and  sabmitted  for  publication,  an  epitome  of 
the  natural  history  of  the  pnma,  and  brought  together  a  considerable 
amount  of  material  for  an  acconnt  of  the  natural  history  of  other  North 
American  cats.  He  also  prepared  a  description  of  the  skeleton  of  the 
rare  dolphin,  Prodelphinus  longirostriSy  and  an  account  of  the  life  history 
>r  the  bottle-nose  porpoise.  He  submitted  an  annotated  list  of  the 
nammals  collected  by  the  United  States  Eclipse  Expedition  to  Angola. 
Papers,  based  more  or  less  largely  on  the  Musenm  collection  of  mam- 
nals,  were  published  during  the  year  by  Drs.  Merriam,  J.  A.  Allen, 
9arri8on  Allen,  and  Dobson. 

In  addition  to  his  regnlar  duties  the  curator  has  serve<l  as  chairman 
if  a  committee  appointed  by  the  Assistant  Secretary  to  consider  the* 
lubject  of  the  construction  of  a  series  of  base-maps  to  be  used  in  illus- 
ration  of  the  animals,  plants,  ethnological  objects,  etc.,  exhibited  in 
he  Museum.    The  committee  is  constituted  as  follows:  Mr.  Frederick 

m 

kV.  True,  chairman ;  Dr.  O.  T.  Mas3n,  Dr.  Leonhard  Stejneger.  Several 
neetings  were  held  during  the  year,  and  the  practical  conclusions  arrived 
kt^  having  been  approved  by  the  Assistant  Secretary,  the  committee 
las  proceeded  to  supervise  the  construction  of  proper  maps  for  the  pur- 
pose indicated. 

The  condition  of  the  collection  as  a  whole  has  not  changed  materially 
lince  the  last  report.  The  number  of  specimens  in  the  different  series 
in  June  30,  1890,  was  as  follows  : 

Tninber  of  mounted  skins  in  the  exhibition  series 795 

riimber  of  skins  in  the  study  and  duplicate  series 4/J3I 

rnniber  of  specimens  in  alcohol 3,268 

leceived  during  the  year — 

Skins 377 

Specimens  in  alcohol 184 

Skeletons 525 

Skolls *283 

'Of  these,  218  belong  to  skins. 

H.  Mis.  129,  pt.  2 13 


REPORT  ON  THE  DEPARTMENT  OF  BIRDS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 

By  Robert  Ridgway,  Curator. 


S[>eaking  in  general  terms,  tlio  routine  work  has  consisted  of  the 
QStial  duties  of  receiving,  unpacking,  cataloguing,  identifying,  labeling 
and  storing  specimens ;  correspondence ;  supervision  of  the  taxidermist 
and  his  assistant,  and  of  the  car^ieuter  engaged  in  remodeling  the  exhi- 
bition cases ;  re-arranging  the  mounted  collection  as  the  cases  became 
ready  for  their  reception ;  fastening  label  clasps  to  the  stands  of  the 
mounted  collection  and  attaching  printed  labels  thereto,  and  numerous 
other  matters,  the  mention  of  which  would  render  this  report  tedious. 

The  number  of  specimens  added  to  the  collection  during  1889-'90  is 
considerably  less  than  in  1888-'89;  but  this  is  rather  a  cause  for  con- 
gratulation, the  cabinets  being  already  overcrowded.  A  list  of  the 
principal  accessions  of  this  department  will  be  given  in  full  further  on. 

The  character  of  routine  work  in  the  arrangement  and  classification 
of  the  collection,  and  in  the  preparation  of  the  exhibition  Hud  study 
series,  may  be  briefly  summarized  as  follows : 

Nothing  has  been  done  with  the  study  series,  this  work  being  neces- 
sarily deferred  till  new  cases  are  received.  The  exhibition  series  has 
been  very  greatly  improved,  only  five  cases  and  four  wall-cases  remain- 
ing to  be  arranged,  two  of  the  latter  not  having  yet  been  remodeled, 
while  the  former  were  completed  by  the  carpenter  and  painter  during 
the  curatiOr's  absence  from  Washington.  These  cases  will  be  taken  in 
hand  at  the  earliest  date  practicable,  and  it  is  hoped  that,  excepting  the 
wall-cases,  two  of  which  are  to  hold  a  special  exhibit  not  yet  perfected, 
while  the  other  two  are  yet  to  be  remodeled  by  the  car[>enter,  these 
cases  will  be  put  in  order  within  the  next  four  weeks. 

Among  special  researches  prosecuted  upon  material  belonging  to  the 
department  maybe  mentioned  the  working  u^)  of  the  extensive  col- 
lection made  on  the  Galapagos  Islands  and  in  other  parts  of  Tropical 
America  by  the  naturalists  of  the  Albatross^  the  results  of  which  were 
published  in  the  Proceedings  of  the  Museum,  Vol.  xii,  pp.  101-130;  an 
extensive  collection  of  Costa  Bican  birds,  submitted  for  the  purpose  by 
the  director  of  the  Costa  Kica  National  Museum ;  *  a  careful  revision  of 
the  very  diflBlcaltDeDdrocolaptine  genera,  Xiphocolaptes  and  SclerurusA 


'  Proeaedings,  xi,  pp.  537-546. 


t  FroceediDgs,  xu,  pp.  \-^V. 
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Dr.  Stejneger  has  continued  his  important  inTestigations  on  birds  of 
Japan  and  the  Hawaiian  Islands,  and  has  also  contributed  a  valuable 
paper  on  the  extinct  Pallas  Cormorant  of  Bering  Island.  Other  per- 
sons, both  in  the  United  States  and  in  Europe,  have  used  extensively 
material  belonging  to  the  department  in  their  special  work  or  researches, 
particular  reference  to  these  authors  and  their  subjects  being  made  iu 
the  Bibliography. 

In  addition  to  researches  the  results  of  which  have  been  published, 
the  curator  has,  as  time  couhl  be  spared,  been  engaged  in  the  prepara- 
tion of  manuscript  for  two  Museum  publications,  designed  as  haucl- 
l)ooks  of  reference  to  the  exhibition  collection,  which  are  designed  to, 
and  it  is  hoped  will,  meet  a  popular  want.  These  handbooks  i)ertain 
to  the  humming-birds  and  the  game-birds,  respectively.  The  former  is 
published  in  thisi  volume  as  a  special  paper  in  section  in.  Much  work 
has  been  done  on  the  latter,  about  270  pages  of  copy  having  been  writ- 
ten, and  it  will  be  finished  as  soon  as  it  is  practicable  to  do  so,  the  very 
numerous  duties  of  the  curator  prohibiting  continuous  work  on  them 
for  any  considerable  time. 

The  present  state  of  the  collection  is  satisfactory,  except  as  regards 
arrangement,  which,  however,  can  not  be  remedied  until  new  cabinets 
are  provided.  The  skin  collection,  both  study-series  and  duplicate 
series,  urgently  requires  re-arrangement,  which  will  be  commenced  as 
soon  as  the  necessary  cabinets  are  received. 

The  mounted  collection,  so  far  as  arranged,  is  in  excellent  condition 
as  regards  the  preservation  of  the  specimens,  and  is  fairly  satisfactory 
in  arrangement.  The  present  arrangement,  however,  ia  only  temporary, 
and  will  be  revised  after  the  provisional  rearrangement  has  been  com- 
pleted. Nine  and  one-half  cases  altogether,  including  wall-cases,  arc 
yet  to  be  arranged,  and  the  curator  hopes  that  he  will  be  able  to  resume 
that  important  part  of  his  work  very  soon. 

The  number  of  specimens  in  the  skin  collection  can  be  only  approxi- 
mately given,  it  being  impracticable  at  the  present  time  to  make  an 
actual  count.  Taking  the  estimated  number  of  last  year  as  a  basis, 
and  applying  the  same  method  to  estimating  the  increase  of  this  year, 
the  total  number  of  specimens  in  the  collection  of  the  Department  of 
Birds  at  the  end  of  June,  1890,  is  about  as  follows: 


Roacrveskiu  HericH 45,450        40,543  1,084 

Duplicato  skin  neries    

Exhibition  series 6,714        •7,133  1410 
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Increase  >  DecreaM. 
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•  By  actual  conni. 

f  Part  of  specimens  mounted  dnrinj;  latter  part  of  1888- '80,  bnt  not  in  casea  when  coant  for  the  jttr 
was  made. 

The  last  entry  m  the  catalogue  in  June,  1889,  is  116,630;  thelastonein 
June,  1890,  is  118,369 ;  the  total  additions  during  the  year  numbering 
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1,730,  thoagh  after  deductiug  the  559  specimens  excbauged,  tbe  net  ia- 
crease  ia  only  1,171  specimeus. 

A  tabulated  Htntenieiit  of  tUe  taxidemiic  work  nccomplislied  for  this 
departueiit  is  bere  preuetited  : 
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The  followiDg  is  s  list  of  tbe  priociiial  or  luoro  inipoTtaut  acceaBinoa  flaring  tbe 
fiw*lyearl8a)-'!M: 
Fnuu  L.  BeldiDg,  Stockton,  California,  7  specimeiiH,  4  xpeciOH,  from  CalifoToia,  in- 

clndiag.iii  exniuple  of  the  reconti;  dose li bed  Tardia  ftnioiealit,  Beldiug.     (Gift.) 
Frou  R.  W.  Sbiifetdt,  Tiwonm  Park,  Dixtrict  of  Ciilumbiu,   I  specimeu   of  Jhnco 

hytmalit  ihu/ftdti,  from  Fort  Wingate,  New  Mexico.     (Excbauge.) 
Prom  T.  Hcllwraith,  Hamilton,  Ontario,  Canada,  4  Hpeeimeug,  4  epecie»,  from  Sritieb 

Colnmbia.     <txoliauge.} 
Fri>m  B.  H.  Haj'ward,  Hidillebarf,  Vermont,  ItispecimeDs,  lOapeciea,  from  Mouterey, 

Mexico.     (Excb»Dgo  fornaming  colleotinn.) 
Prom  Louia  Moliiar,  Molna  Szectud,  Hungary,  S6  apecimeua,  71  apecies,  from  Hau- 

gftry.     (Exuhaui^.} 
From  Valdeiuar  Knadnen,  Kauai,  SandwicU  Islaoda,'  49  speciraeus,  19  apecies,  from 

Kftoai.    (Gia.) 
From  R.  Bidgway,  U.  S.  National  Maseum,  45  apeoimens,  37   apeciea,  chieUy  from 

L»iiTel,  Maryland.     (Gift.) 
From  C.  J.  Mayuard,  Kewtooville,  Hasaacbdaelts,  r>  apecimens  of  Snia  torgi,  from 

Little  Cayniao,  West  Indioa.     (Purchased.) 
From  Dr.  E.  Key,  Leipaic,  Germany,  4  apecitnens,  3  apecies,  from  Syria  anil  Canary 

Islaods.     (Parchased.) 
Prom  Colonial  Hoseum,  Demerara,  Britiab  Gniaua  {througli  J.  J.  Qiielcli,  Curator), 

4  skins  and  6  alcoholic  apedoieaH  of  the  young  of  (be  Hoatzin  (OpitthoBoiHui  crii- 

(alNt). 
From  Dr.  E.   Rey,  Leipaic,  Germany,  H  specimena,  same  number  of  apecies,  from 

Siberia,  etc.,  all  except  two  new  to  the  collection.     (Purchased.) 
From  A.  Boucsrd,  Paria,  France,  7  specimeu  a,  name  nuoiUer  of  apeciee.  Birds  of  Para- 
dise, all  new  to  tbe  collection.    (Purcbaaed.) 
From  L.  Stejneger,  FlagatuS',  Arizona,  10  specimens,  9  species,  from  Arizona.    (Col- 
lected for  tbe  Maaetim.) 
From  L.  Stejneger,  19  apecimena,  17  species,  from  Arizona;  17  specimens,  17  species, 

from  New  Mexico.     (Collected  for  thu  Museum.) 
From  Valdemar  Knadaen,  Kekaha,Waiana,  Hawaiian  lalanda,  2  specimens  of  Butwer's 

Petrel  (Bxlwaria  bulineri),  from  the  Sandwich  Islands.     (New  to  tbe  Hawaiian 

faona.)    {Gift.) 
From  Dr.  C.  H.  White,  U.  S.  Navy,  9  apecimena,  6  apecies,  from  Samoa.    (Gift.) 
ProiuB.  H.  HoFarlane,  HadsonaBa;  Company,  I0'2BpecimensfroulBIiUa^lCu^vknl^»«. 

A  vftluble  oolleetion,  aa  exteodin;  tbe  rauge  of  many  specteB.    (,tiifl.') 
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From  Leverett  M.  Loomis,  Chester,  South  Carolina,  7  specimens,  5  species,  from  Soath 
Carolina.     (Gift.) 

From  American  Museum  of  Natural  History,  New  York  City,  212  specimens,  6S  spe- 
cies, from  Arizona.    (Exchange.) 

From  Leonhard  Stejneger,  Smithsonian  Institution,  8  specimens,  7  species,  from  Ari- 
zona and  New  Mexico.    (Collected  for  the  Museum.) 

From  Leverett  M.  Loomis,  Chester,  South  Carolina,  33  specimens,  11  species,  from 
South  Carolina.    Five  accessions.    (Gift.) 

From  Frank  Burns,  Bristol,  Florida  (U.  S.  Geological  Survey),  1  Ivory-billed  Wood- 
pecker, and  1  Pileated  Woodpecker,  in  the  flesh,  from  Florida.  (Purchased  for 
the  Museum.) 

From  A.  Boucard,  Paris.  France,  1  specimen  of  the  Magnificent  Rifle  Bird  {Cra9pedo- 
phora  nuignifica)^  from  New  Guinea.     (Purchased.) 

From  R.  Ridgway,  Smithsonian  lustitution,  I  specimen  of  Greater  Snow  Goose  (CAeii- 
hyperboreus  nivalis),  in  the  flesh.    (Purchased  for  Museum  in  Washington  market.) 

From  R.  Ridgway,  Smithsonian  Institution,  26  specimens,  9  species,  chiefly  from 
Maryland.     (Gift.) 

From  R.  Ridgway,  Smithsonian  Institution,  2  wild  turkeys  (Meleagrii  gallapavo), 
purchased  in  the  Washington  market.     (Two  accessions.) 

From  Dr.  S.  J.  Call,  Paso  Robles,  California,  55  specimens,  27  species,  from  Alaska. 
(Gift.)     (Throiigh  Mr.  H.  W.  Elliott.) 

From  Dr.  Wm.  C.  Avery,  Greetisborough,  Alabama,  12  skins  of  Quiscalns,  iVom  Ala- 
bama.    (Gift.) 

From  George  B.  Sennett,  Erie,  Pennsylvania,  1  specimen  of  Thryothorua  ludariciaRUi 
lomitensiSt  new  subspecies,  from  Texas.     (Exchange.) 

From  A.  Nehrkorn,  Riddagshaiisen,  Braunschweig,  Germany,  5  specimens,  5  species, 
from  Palawan.     (Exchange. ) 

From  U.  S.  Fish  Commisiiion  (through  Col.  Marshall  McDonald,  Commissioner),  236 
specimens  from  islands  otf  western  Mexico,  California,  etc. 

From  James  T.  Jones,  Washington,  District  of  Columbia,  1  Double-breasted  Cormorant 
{Phalacrocorax  dilophua),  from  Potomac  River.    (Gift.) 

From  Dr.  James  Rodman,  Lexington,  Kentucky,  1  Superb  Bird  of  Paradise  (LopAoriaa 
8uperba)i  from  New  Guinea.     (Purchased.) 

From  George  Marshall,  Laurel,  Maryland,  1  female  Mallard  Duck  (Anaa  hoaehaa),  from 
Laurel,  Maryland.    (Gift.) 

From  Dr.  Joseph  L.  Hancock,  Chicago,  Illinois,  14  specimens,  14  species,  from  India. 
(Gift.) 

From  Rev.  George  B.  Winton,  San  Luis  Potosi,  Mexico,  4  specimens,  3  species,  from 
San  Luis  Potosi.     (Gift.) 

From  Ernest  E.  Thompson,  Toronto,  Canada,  15  specimens,  8  species,  from  Ontario. 
(Exchange  for  courtesies.) 

From  Dr.  Juan  Guudlach,  Havana,  Cuba,  18  specimens,  9  species,  from  Cuba.    (Gift) 

From  Z.  D.  Gilman,  Washington,  District  of  Columbia,  1  Bald  Eagle,  in  the  flesh,  from 
Prince  George's  County,  Maryland.     (Gift.) 

From  H.  K.  Coale,  Chicago,  Illinois,  1  Broad- winged  Hawk  with  well-developed  toe 
and  claw  growing  from  the  thigh.    (Gift.) 

From  George  Marshall,  Laurel,  Maryland,  1  male  Mallard  and  1  male  Hooded  Mer- 
ganser, in  the  flesh,  from  Laurel,  Maryland.    (Gift.) 

From  Dr.  W.  C.  Rives,  Newport,  Rhode  Island,  2  skins  of  Fireo  $oUUiriu$  alikolaf 
from  Whitetop  Mountain,  Virginia;  new  to  the  collection.    (Gift.) 

From  Dr.  W.  L.  Abbott,  Zanzibar,  Africa,  577  specimens  (number  of  species  not  yet 
determined)from  the  region  about  Kilima-Njaro,  East  Africa.    (Gift.) 

From  Government  of  Nicaragua,  9  specimens,  9  species,  from  Nicaragua.     (Gift.) 

From  Dr.  Alfred  Dug^s,  Guanajuato.  Mexico,  4  specimens,  4  species,  from  Mexico.  (Gift.) 

From  Dr.  James  C.  Merrill,  U.  S.  Army,  Fort  Reno  Indian  Territory,  4  speoimetia,  3 
species,  from  Indian  Territory.    (Gift.) 


REPORT  ON  THE  DEPARTMENT  OF  BIRDS'  EGGS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Chas.  E.  Bendikk,  I  J.  S.  A.,  Honorary  Curator. 


The  roatine  work  has  been  as  follows :  Takinfi^  the  measurements  of, 
Dnmbering,  and  arranging  739  specimens;  relabeling  and  arranging 
imrt  of  the  reserve  series  of  eggs,  after  the  check-list  of  the  American 
Ornithologists  Union;  revising  and  arranging  in  nnmerical  order  a 
large  n amber  of  register  sheets;  and  determining  the  average  meas- 
arements  of  each  genus  thereon  recorded. 

In  addition  to  the  roatine  work,  I  have  been,  and  am  at  present,  en- 
gaged in  writing  a  work  on  the  <<Life  Histories  of  North  American 
Birds,"  with  especial  reference  to  their  breeding-habits  and  eggs.  Some 
80  species  have  already  been  written  up,  and  the  manuscript  for  vol- 
ume I  will  be  ready  by  January  1, 1891. 

The  following  important  accessions  were  received  during  the  year : 

From  Lieut.  H.  C.  Bensou,  U.  S.  Army,  Fort  Stanton,  New  Mexico,  3  eggs  of  Cyanocitta 
$ielleri  macrolopha  (Bskird),    (Gift.) 

From  Lient.  M.  H.  Bamum,  U.  S.  Army,  Marathon,  Texas,  12  eggs  of  Callipepla 
9qitamaia.    (Gift.) 

From  Dr.  C.  Hart  Merriam,  Washington,  District  of  Columbia,  4  eggs  of  Piooidei 
aaurieanuB.    (Gift.) 

From  Mr.  Herbert  Brown,  Tucson,  Arizona,  a  handsome  series  of  selected  eggs  from 
Arizona,  containing  21  sets  of  Harporkynchus  curvirostrii  palmerif  and  others 
equally  interestiug.    (Gift.) 

From  Mr.  R.  MacFarlane,  chief  factor  of  the  Hudsous  Bay  Company,  an  exceedingly 

valuable  collection  of  nests  and  eggs,  made  near  Fort  St.  James,  New  Caledonia 

District,  including,  among  many  others,  such  rare  eggs  as  those  of  Dendragapus 

frunklini,  Totanus  melanoleuous,  Junoo  oregonus  ah^feldti,  Empidonax  hammondi^ 

and  others  equally  rare.    (Gift.) 

From  Mr.  Denis  Gale,  Ck>ld  Hill,  Boulder  County,  Colorado,  a  beauti  fully  prepared 
lot  of  nests  and  eggs  from  Colorado,  all  important  acquisitions;  among  them 
1  set,  4  eggs  of  Megasoopa  ana  maxtcelHce  ;  1  set,  3  eggs  of  Nyccale  aoadia  ;  1  set,  4 
eggs  of  FdUio  peregriniu  anatum;  1  set,  3  eggs  and  nest  of  Contopw  borealis  ;  1  set, 
4  eggs  and  nest  of  Empidonax  difidlis  ;  1  set,  4  eggs  and  nest  of  Cyanocitta  atelleri 
wMcrolophUf  and  others.    (Gift.) 

From  Mr.  A.  M.  IngersoU,  Sau  Diego,  California,  3  eggs  and  nest  of  Ammodramui 
bOdhtfi.     New  to  the  collection.    (Gift.) 

From  Mr.  A.  W.  Anthony,  San  Diego,  California,  1  set,  3  eggs  of  Pelccanus  ealifornicuB 

New  to  the  eollection.    (Gift.) 
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From  Mr.  William  Brewster,  Cambri(I<;e,  Massachusetts,  1  o^g  each  of  Tifrnpauuckvn 

cupido,   ;iii  I  Colamba  fuHciata  vioscw,  hoth  vury  rare  aud  uow  to  the  coUectiuii. 

(Gift.) 
From  Mr.  L.  Hehling,  Stockton,  California,  nest  and  3  eggs  of  Contopus  bore4iU»:  wtai 

and  2  eggs  of  Jinmodramus  beldingi ;  both  rare  and  desirable  additions.    (Gift.) 
From  Mr.  J.  F.  Menge^  near  Fort  Thompson,  Florida,  1  nest  of  Ronirdhamut  sociah'xlu. 

New  to  the  collection.     (Gift.) 
From  Assistant  Surgeon  J.  C.  Merrill,  U.  S.  Army,  Fort  Reno,  Indian  Territory,  14 

eggs  of  Tympanuchu8  americanuSf  and  a  number  of  others.     (Gift.) 
From  Mr.  R.  B.  McLaughlin,  Statesville,  North  Carolina,  2  nests  and  8  eggs  of  Vireo 

8olitariu8  aUicola  (BrewBt.).    New  to  the  collection.     (Purchased.) 
From  Mr.  J.  W.  Southwick,  Providence,  Rhode  Island,  1  nest  and  3  eggs  of  Piranga 

hepatica.   New  to  the  collection.     (Purchased.) 
From  Mr.  J.  F.  Menge,  near  Fort  Thompson,  Florida,  6  eggs  of  Speolylo  cnnicuUiria 

floridana.    (Purchased.) 

During  the  year  niuety-iiiue  nests  have  been  receive<l,  many  of  which 
are  rare. 

The  following  statement  shows  the  condition  of  the  collection  at  the 
present  time: 

Number  of  specimens  in  North  American  reserve  series 31,2^ 

Number  of  specimens  in  North  American  duplicate  series 11,54^ 

Number  of  specimens  i u  North  American  scries  on  exhibition 1 ,  491 

Total 44,3.'6 

Number  of  species  in  North  American  series 749 

Number  of  specimens  in  foreign  reserve 4,193 

Number  of  specimens  in  duplicate  series 231 

Total 4,421 

Number  of  species  in  foreign  series 611 

Number  of  nests  in  reserve  series 2,256 

Number  of  nests  on  exhibition 2i'» 

Current  number  last  entry,  June  30, 1889 23,76r» 

Current  number  last  entry,  June  30, 1800 24,0(M 

Total  number  of  entries 239 

Two  papers  were  published  daring  the  year  in  "  The  Auk.^  The^e  are 
noticed  in  the  Bibliography  (section  ly). 


REPORT  ON  THE  DEPARTMENT  OF  REPTILES  AND  BATRACHIANS 

IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Leonuaro  Strjxrorr,  Curator, 


The  reorganizatioD  of  the  department  and  overhauling  of  the  reptile 
collection,  begun  during  the  year  1888-^81),  has  been  continued,  except 
during  an  interval  of  three  months,  in  which  the  cnmtor  was  absent  on  a 
collecting  trix)  in  the  West,  and  the  daily  routine  work  of  the  department 
was  consequently  suspended.  As  the  curator  was  without  an  assist- 
ant most  of  the  time,  the  work  has,  of  necessity,  been  of  slow  progress, 
the  more  so  since  the  collection  had  to  be  moved  into  new  quarters. 
As  these  are,  liowever,  commodious  and  healthy,  the  future  work  of  the 
the  department  may  be  expected  to  progress  more  rapidly. 

The  removal  of  the  North  American  lizards  into  the  new  quarters,  and 
their  installation  on  the  shelves,  was  completed  during  the  year,  and 
this  part  of  the  collection  catalogued  and  counted.  The  total  number 
of  the  identified  specimens  of  the  reserve  series  of  North  American 
lizards  was  2,752.  Several  genera  had  to  be  worked  up  monograph- 
ically,  in  order  to  settle  many  intricate  points  of  identification  and 
nomenclature ;  while  in  others,  the  arrangement  is  only  provisional  until 
the  whole  subject  can  be  investigated. 

Quite  a  number  of  interesting  collections  were  received  during  the 
year,  the  total  number  of  specimens  entered  being  705.* 

Foremost  in  importance  among  these  is  the  collection  of  reptiles  and 
batrachians  made  by  Dr.  0.  Hart  Merriam  and  his  assistants  during 
the  summer  of  1889,  while  engaged  in  an  exploration  of  the  fauna  and 
fiora  of  the  San  Francisco  mountain  plateau,  Arizona,  a  part  of  the 
general  biologic  survey  of  the  country  undertaken  by  the  U.  S.  Depart- 
ment of  Agriculture.  The  curator  has  already  reported  in  detail  upon 
this  collection,  and  the  report  is  now  going  through  the  press. 

The  U.  S.  Fish  Commission  has,  as  usual,  added  materially  to  the 
collections  of  this  department,  the  contribution  this  year  being  128 
specimens,  collected  x)artly  by  the  naturalists  attached  to  the  steamer 
AlbatrosSj  and  partly  by  Dr.  D.  S.  Jordan  and  his  assistants.  The 
Albatross  collections  were  made  chiefly  in  the  islands  ofl:  the  coast  of 


•  The  nomber  entered  in  188^*69  was  784 ;  in  ldd7-'dS,  19  *,  in  lQd&-'^7,  V^. 
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Lower  Galiforuia.  They  contaia  many  rare  a[>ecie8,  aud  Mr.  OharlesH. 
Townsend,  resident  nataralist  of  tlie  Albatross^  has  made  a  special  report 
upon  them,  which  will  soon  be  published. 

Quite  a  number  of  specimens  were  received  from  the  naturalists 
attached  to  the  United  States  Eclipse  Expedition  to  West  Africa  in  1S89. 
This  collection  was  not  in  a  very  satisfactory  state  of  preservation,  and, 
since  the  collections  were  made  under  apparently  unfavorable  circum- 
stances in  localities  already  more  or  less  explored,  they  could  hardly  be 
expected  to  contain  many  novelties. 

Among  the  many  other  contributors,  the  following  deserve  special 
mention:  Herbert  Brown,  Tucson,  Arizona ;  G.  H.  Bagsdale,  Cook 
County,  Texas ;  J.  F.  Le  Baron,  San  Juan,  Nicaragua ;  Gapt.  W.  L.  Oar* 
penter,  U.  S.  Army,  Fort  Whipple,  Arizona;  Julius  Hurter,  St.  Louis, 
Missouri;  Ifr.  W.  L.  Abbott,  Zanzibar,  East  Africa;  Prof.  O.  B.John- 
son, Seattle,  Washington. 

During  a  three  months'  trip  to  Arizona,  New  Mexico,  and  Texas,  the 
curator  collected  a  number  of  reptiles,  chiefly  lizards,  and  also  a  number 
of  birds  and  mammals.  In  spite  of  the  lateness  of  the  season — from 
September  to  November — interesting  material  was  brought  home,whicb, 
when  fully  worked  up,  will  ad<l  considerably  to  our  knowledge  of  the 
geographical  distribution  of  the  western  species. 

In  addition  to  the  ordinary  routine  work,  consisting  in  caring  for, 
registering,  identifying  and  labeling  the  new  accessions,  much  time 
has  been  spent  in  correcting  and  verifying  the  records  of  the  collectious 
already  at  hand.  Moving  the  collection  from  the  old  quarters  in  the 
basement  to  the  new  ones  in  the  top  rooms  of  the  south  tower,  Smith- 
sonian building,  has  also  consumed  considerable  time,  as  the  opportunity 
was  improved  to  re  catalogue  the  collection  as  the  jars  were  placed  in 
the  new  cases.    This  work  is  not  yet  completed. 

A  great  improvement  in  the  storing  of  the  specimens  has  been  efifected 
during  the  year.  The  new  quarters  have  been  fitted  with  unit  cases 
which  take  the  standard  museum  drawers. 

The  new  iiccessions  have  not  been  distributed  between  the  <'  reserve 
series''  and  the  '^  general  series,"  for  the  reason  that  such  a  division  of 
the  material  can  only  be  made  when  the  whole  collection  has  been 
worked  up.  The  status  of  North  American  heri)etology  at  the  pres- 
sent  date  is  so  unsettled  that  in  most  cases  it  is  impossible  to  tell 
whether  a  specimen  is  a  duplicate,  or  whether  it  may  not  be  of  extreme 
importance  when  the  matter  is  thoroughly  investigated.  It  seems  prob- 
able  that  in  the  near  future,  new  views  and  new  methods  in  the  treat- 
ment of  the  geographic  distribution  and  the  systematic  technicalities 
will  be  tested,  and  a  separation  as  alluded  to  must  therefore  now  be 
regarded  as  premature  and  unwise.  It  has,  consequently,  been  deemed 
inexpedient  also  to  make  too  great  inroads  on  the  so-called  dnplicates 
of  the  '^  general  series  "  for  distribution,  as  it  is  extremely  probable  that 
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it  contaiiiR  some  very  valuable  material  which  should  not  be  disposed 
of  lutil  utilized. 

Dr.  O.  Baur,  late  of  Tale  College,  was  given  an  opportunity  to  work 
up  the  collection  of  Ghelonians,  with  special  reference  to  the  North 
American  species.  He  left  Washington,  however,  before  the  task  was 
completed. 

The  curator  has  made  special  researches  during  the  year  into  the  geo- 
graphic distribution  of  the  reptiles  and  batrachians  of  the  south- 
western territories  of  the  United  States.  A  few  of  the  results  of  these 
studies  are  embodied  in  the  report  he  made  upon  the  collections  brought 
home  by  Dr.  0.  Hart  Merriara,  from  the  San  Francisco  mountain 
plateau,  Arizona.  He  has  also  submitted,  for  publication  in  the  Pro- 
ceedings of  the  National  Museum  several  minor  pa[>ers  describing  a 
number  of  new  species,  as  well  as  a  new  genus,  of  North  American 
snakes  (Phyllorhffrwhus  browni  u.  g.  and  sp.)  besides  a  more  extensive 
memoir  treating  of  the  individual  variation  in  the  genus  Charina. 

The  assistant,  formerly  connected  with  the  department,  resigned  his 
position  in  the  early  part  of  the  year,  and  the  curator  has  since  per- 
formed all  the  various  duties  without  any  aid,  save  that  of  some  laborers 
in  carrying  the  jars  from  the  basement  to  the  present  office.  As  a  re- 
sult, it  has  been  impossible  to  institute  a  detailed  count  of  the  collec- 
tion. The  following  estimate  of  the  number  of  S|iecimeu8  is  based  upon 
that  of  last  year  by  adding  the  number  of  entries  catalogued  during 
the  present  year  and  deducting  those  which  have  been  disposed  of  in 
exchange  or  transferred  to  the  Department  of  Comparative  Anatomy. 
According  to  this  estimate  the  status  of  the  collection  on  June  30, 1890, 
is  as  follows : 

Speolmens. 

Reserve  series 13,1^0 

Da  plicate  series 8,758 

Unassorted  and  exotics 6,313 

Total 29.041 

The  last  catalogue  entry  in  June,  1889,  was  15,523;  and  in  June,  1890, 
16,228. 


REPORT  ON  THE  DEPARTMENT  OF  FISHES 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Tarleton  H.  Bean,  M.  D.,  Honorary  Curator, 


ITDder  iustractions  from  the  U.  S.  Gommissioner  of  Fish  and  Fish- 
eries, I  left  Washington  on  the  19th  of  June,  1889,  for  Alaska,  to  ex- 
amine and  report  upon  the  condition  of  the  salmon  rivers  and  fisheries 
of  that  territory.  This  investigation  covered  a  period  of  several  months, 
and  I  did  not  return  to  Washington  until  October  13.  After  my  return 
I  prepared  a  report  covering  170  manuscript  pages,  which  will  be 
printed  by  order  of  Congress,  as  a  House  document  The  general  rou- 
tine work  of  the  department  was  carried  on  by  my  assistant,  B.  A. 
Bean,  alone,  until  January  1,  1890,  when  the  force  of  the  office  was 
increased  by  the  appointment  of  A.  S.  Herr,  as  skilled  laborer.  On 
February  1,  the  work  of  picking  out  duplicates  and  disposing  of  worth- 
less material  was  begun.  A  series  of  east  coast  fisbes  was  sent  to  the 
Boston  Society  of  Natural  History.  Hundreds  of  specimens  have  been 
selected  for  distribution  to  other  museums,  and  much  bad  matter  has 
been  cleared  out,  thus  relieving  the  overcrowded  shelves.  As  this 
work  progresses,  the  collections  are  receiving  attention  generally.  Tin- 
tags,  labels,  and  alcohol  are  supplied  where  neede<l.  A  full  series  of 
each  species  from  a  locality  is  kept,  and  great  care  is  being  taken  to 
reserve  enough  for  the  needs  of  the  Museum. 

ACCESSIONS. 

The  total  number  of  accessions  during  the  year  is  38,  several  of  which 
are  large;  notably,  a  box  from  Switzerland  containing  45  species,  rep- 
resented by  89  specimens.  A  very  large  collection  of  Pacific  fishes 
from  Galapagos  Islands,  Panama,  etc.,  collected  by  the  U.  S.  Fish  Com- 
mission steamer  Albatross  in  1888,  has  been  received.  This  collection 
contains  nomeroos  types  of  new  species,  papers  ui)on  which  have  been 
published  in  the  Proceedings  of  the  U.  S.  National  Museum.  A  collec- 
tion of  Sooth  American  Siluraids  was  received  from  the  Museum  of  Com- 
parative Zoology,  of  Cambridge,  Massachusetts.  Many  of  these  were 
desiderata.  A  series  of  the  fishes  collected  in  the  Yellowstone  Park  dur- 
ing September  and  October,  1889,  was  received  from  the  U.  S.  Fish  Com- 
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mission.  A  large  collection  of  British  Columbian  and  Alaskan  species, 
collected  by  the  steamer  Albatross,  was  also  received  from  the  U.  S. 
Fish  Commission,  as  well  as  a  type  series  of  fishes  collected  in  Colo- 
rado, Utah,  and  Kansas,  in  the  summer  of  1839,  by  Dr.  D.  S.  Jordan  and 
party.  A  small  collection  of  Mexican  fishes,  containing  a  new  species 
of  Algansea,  was  received  from  Prof  A.  Duges.  Collections  from  San 
Diego  Bay,  etc.,  containing  17  new  forms,  were  received  from  Dr.  and 
Mrs.  Cj.  H.  Eigeumann.  A  very  large  collection  was  received  from  the 
United  States  Eclipse  Expedition  of  1889  to  West  Africa,  collected  by 
Mr.  W.  H.  Brown.  A  box  of  Percoid  fishes  from  the  Australian  Mu- 
seum of  Sydney,  in  exchange  for  American  fishes,  was  also  received. 
A  complete  list  of  accessions  for  the  year  ending  June  30, 1890,  is  as 
follows : 

July  10,  1889.— Accession  22195 ;  Cat.  No.  41045 :  One  large  stuffed  skin  of  sawfish, 
Priaiis  pectinatuSj  from  tho  U.  S.  Fish  Cooimission. 

July  15. — Accession  22211;  Cat.  No.  41046:  One  fresh-water  scalpin,  Uranidea  rich- 
ardaoniy  from  Virginia.    By  Dr.  H.  C.  Yarrow. 

July  20. — Accession  222.31 ;  Cat.  No.  41047 :  One  specimen  of  Nomeut  gronavH,  taken  at 
Menemshe  Bight,  near  Wood's  Holl,  Massachusetts.     By  V.  N.  Edwards. 

July  23. — Accession  22242 ;  Cat.  No.  41049 :  One  specimen  of  bat  fish,  Maltke  cuhifrmis, 
from  Florida.    By  V.  O.  Spencer. 

July  26. — Accession  22246;  Cat.  No.  41048:  One  specimen  of  Elaoate  Canada  (head), 
from  Center  Market,  Washington,  District  of  Columbia.     By  R.  A.  Golden. 

July  31.— Accession  22255 ;  Cat.  Nos.  41050, 41051 :  Two  fresh  trigger  fish,  Halistes  cap- 
riscuSf  from  Wickford,  Rhode  Island.     By  George  A.  Lewis. 

August  26. — Accession  22298;  Cat.  Nos.  41058-41126:  Box  of  alcoholic  specimens  of 
fishes,  45  species,  represented  by  89  specimens,  from  Switzerland.  By  the  fed- 
eral department  of  industry  and  agriculture,  Berne,  Switzerland. 

August  26. — Accession  22301 ;  Cat.  No.  31987  :  A  small  collection  of  fishes,  made  in  the 
vicinity  of  Washington.     By  Mr.  H.  W.  Henshaw. 

Sepieniher  6.— Accession  22:129;  Cat.  Nos.  41056,  41057:  Three  fresh  scabbard  fisb, 
Trichiurus  Upturut,  and  one  specimen  of  Selene  vomeTj  taken  at  Piney  Point, 
Maryland,  in  seine  of  Edgar  Foe.     Received  from  Gwynn  Harris. 

iSepfemfter  26.— Accession  22.383;  Cat.  No.  41128:  One  fresh  TricMurue  lepturue^  taken 
in  Narragansett  Bay.     Received  from  George  A.  Lewis. 

Ocfober  4. — Accession  22404  ;  Cat.  No.  41127 :  One  fresh  specimen  of  sheepshead,  Dip- 
loduB  prohatocephalus^  from  Chesapeake  Bay.  By  Wm.  P.  Seal,  U.  S.  Fish  Cora- 
mission. 

October  10.— Accession  22423 ;  Cat.  Nos.  41129^1131:  Two  fresh  specimens  of  chain 
pickerel,  Esox  reticulatm^  and  one  specimen  of  Cynoacion  regally  from  the  U.  8. 
Fish  Commission,  Washington,  District  of  Columbia. 

October  15.— Accession  22417;  Cat.  Nos.  41132-41171  and  41174-41494;  Three  tank 
boxes  and  one  8-gallon  tank,  containing  a  large  collection  of  fishes  firom  the  Gal- 
apagos Islands,  Panama,  etc.;  in  which  were  many  types  of  new  species.  Col- 
lected by  the  U.  S.  Fish  Commission  steamer  Albatrosi  during  the  spring  and 
summer  of  1888.  Paper,  based  upon  these,  published  in  Proceedings,  U.  S.  Na- 
tional Museum. 

October  18. — Accession  224.56;  Cat.  No.  41593:  One  specimen  of  anchovy,  8tohplkoru$ 
deHcatiit8imu9f  from  San  Diego.  California.     By  C.  R.  Orcutt. 

October  30.— Accession  22499 ;  Cat.  Nos.  41551-41567 :  A  small  collection  of  fishes 
from  the  Samoan  Islands,  made  by  Dr.  C.  H.  White,  Medical  Inspectory  U  8. 
Navy. 
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Tovemher  4. — Accession  22517;  Cat.  Nos.  41568-41575:  One  specimen  of  California 
tront,  Salmo  irideus :  four  specimens  of  Gila  ;  two  specimens  of  Sqwilius^  and  one 
of  (^(ostomiM,  from  Fort  Verde.  By  W.  L.  Carpenter,  Captain  Ninth  Infantry, 
U.  8.  Army,  Fort  Whipple,  Arizona  (through  Dr.  L.  Stejneger). 

'ovembtri^, — Accession  22524 ;  Cat.  No.  41780:  Eight  specimens  of  HeUrandria  oeci- 
deHtalis,  from  Calabasas,  Arizona.    By  Dr.  L.  Stejneger. 

^oremherJ, — Accession  22526 ;  Cat.  Nos.  41495-41.550:  One  can  alcoholic  specimens 
of  South  American  Siluroidi,  from  Museum  of  Comparative  Zoology,  Cambridge, 
Massachusetts. 

'avemherS. — Accession  225.13 ;  Cat.  Nos.  4 1577-4 158G :  One  box  fresh  specimens  of  eels, 
large  and  small-eyed  Anguillaf  from  Wood's  Holl,  Massachusetts.  U.  S.  Fish 
Commission  (through  V.  N.  Edwards). 

avemher  15. — Accession  22562 ;  Cat.  No.  41592 :  One  can,  containing  one  large,  fresh 
specimen  of  menhiiden,  Brevoortia  tffrannuSj  17  inches  in  length,  captured  off 
Long  Branch,  New  Jersey,  November  6, 1889,  by  steamer  Geo.  W.  Humphrey.  From 
Joseph  Church  &,  Co.,  Tiverton,  Rho<1e  Island. 

'Orember  19. — Accession  22571 ;  Cat.  Nos.  41590-41591 :  Two  fresh  specimens  of  Salve- 
linua  aureoluSf  from  Dan  Hole  Pond,  New  Hampshire.     By  Col.  £.  B.  Hod^e. 

November  25. — ^Accession  617 ;  Pharyngeal  bone  of  Haploidonotus  grunniens.  From 
I.  R.  S.  Nye,  Pocahontas,  Tennessee.    (Specimen  returned.) 

fovemher25, — Accession  22592;  Cat.  Nos.  41587-41589:  One  small  bottle  containing 
Semotilus  corporalitf  one  specimen;  Phoxinua  neog&ua;  one  specimen;  lihinich- 
thys  atronasuSf  one  specimen.    From  Philip  Cox,  Newcastle,  New  Brunswick. 

tecemher  26. — Accession  22722  ;  Cat.  No.  43079.  Full  set  of  pharyngeals  of  Pot/oniaa 
chromie.    From  R.  L.  Garner,  Mathews  Court  House,  Virginia. 

annary  23,  1890. — Accession  22807 ;  Photograph  of  fish  taken  by  hook  and  line  in 
Smith  Bay,  Cerros  Island,  Lower  California.  (Photograph,  5  by  8  inches)  Hetero- 
dontus  francisci.  From  Charles  F.  Pond,  lieutenant,  U.  S.  Navy,  U.  S.  S.  Ranger, 
Navy  Yard,  Mare  Island,  California. 

anuary  27. — Accession  22828.  Cat.  Nos.  41605-41622;  Type  series  of  fishes  collected 
by  Dr.  D.  S.  Jordan  in  the  Yellowst-one  Park,  during  September  and  October, 
1889.  In  good  condition.  U.  S.  Fish  Commission,  Washington,  District  of  Co- 
lumbia. 

February  3. — Accession  22851 ;  A  collection  of  fishes  from  British  Columbia  and 
Alaska,  contained  in  45  jars,  50  bottles,  and  21  vials.  Collected  by  the  steamer 
Albatross,  U.  S.  Fish  Commission,  Washington,  District  of  Columbia. 

February  ^, — Accession  22852;  Cat.  Nos.  41624-41727:  Type  series  of  fishes  collected 
in  Colorado,  Utah,  and  Kansas,  in  the  summer  of  lHc}9,  by  Dr.  D.  S.  Jordan  and 
party.  In  good  condition.  IT.  S.  Fish  Commission,  Washington,  District  of 
Columbia. 

*ebruary  20.— Accession  23254;  Cat.  Nos.  41813-41819:  A  small  collection  of  fishes, 
containing  one  new  species— ^It/anaea  dugesii — from  Mexico.  Sent  by  Dr.  Alfred 
Dug^s,  of  Guanajuato,  Mexico. 

fareh  3.— Accession  22916;  Cat.  No.  418'M :  Two  salt  mackerel,  Scomber  pnenma- 
topkoruSf  caught  by  the  schooner  J/tce,  Capt.  Jonas  A.  Chase,  at  Cape  Town, 
Africa  (Table  Bay). 

(arch  10.— Accession  22956;  Cat.  Nos.  41858-41926:  Collection  of  fishes,  in  alcohol, 
from  San  Diego  Bay,  Cortez  Banks,  andTemecula  River.  Seventeen  new  forms. 
Carl  H.  and  Mrs.  Rosa  Smith  Eigenmann,  San  Diego,  California. 

farch  11. — Accession  22959;  Cat.  No.  41856:  One  specimen,  Oatracion  quadrioornej 
caught  in  the  harbor  of  El  Portillo,  south  side  of  Cuba.  It  is  called  by  the 
natives '^Chappin,'' pronounced  *'Chappeeu."  (Toro  or  Chapin:  see  Poey,  Re- 
port Fisico  Nat.  de  la  Isla  de  Cnba,  p.  439. )  From  C.  H.  Rockwell,  Commander, 
y.  S.  Navy,  commanding  U»  S.  steamer  Yantic,  Santiago  de  Cuba. 
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ifay  5.— Aocession  23158;  Cat.  No.  41979:  One  dried  akin  of  Chromis  mUoHcus,  from 
Lake  Chala,  Kilima-Njaro,  Zanzibar,  Africa.  Collected  July  3,  1888.  From  Dr. 
\V.  L.  Abbott,  care  of  £.  D.  Ropes,  jr.,  Zanzibar,  East  Africa. 

May  8.— Accession  23169,  Cat.  No.  41978:  One  fresh  specimen  of  white  fish,  Coregonui 
labradoricuSf  U  inches  in  length  ;  packed  in  salt ;  condition  very  good.  Receiyed 
from  E.  Phinney,  Cooperstown,  N.  Y. 

June  5.— Accession  23272,  Cat.  Nos.  42116-42372  and  42386-42388 :  Avery  large  collec- 
tion of  marine  and  fresh- water  fishes  obtained  by  the  U.  S.  Eclipse  Expedition  to 
the  western  coast  of  Africa,  per  U.  S.  steamer  Pensacola,  By  W.  H.  Brown,  col- 
lector. 

June  17.— Accession  23308,  Cat.  Nos.  4L'j96-42039 :  One  box  of  fishes,  chiefly  Percoidi; 
30  species ;  44  specimens.    From  the  Australian  Museum,  Sydney. 

June  19.->Acce88ion  23321,  Cat.  Nos.  42040-42058:  From  O.  B.  Johnson,  University  of 
Washington,  Seattle,  Washington,  the  following  specimens  iu  alcohol :  Oncor- 
hffnchu$  nerkuj  ovaries  developed,  numerous  examples  from  9  to  10^  inches  long; 
Salvelinua  malmaj  Siromateus^  BlepaiaSf  OxylebiuB,  ZaniolepiSf  Gobiesox,  XiphUter, 
Artedius  (apparently  three  species),  MuroBnoideSf  Anoplarohua,  Nautichthy9,  Hemi- 
lepidotus,  and  Hexagrammus. 

June  20. — Accession  23322:  Herring  in  salt ;  Clupea  vemalis.  Found  dead  in  a  brook. 
From  E.  P.  Cook,  Wellticct,  Massachusetts. 

SPECIAL   RESEARCHES. 

During  the  year  (1889)  iu  August  and  September,  the  curator,  accom- 
panied by  Messrs.  L.  Stone,  Franklin  Booth  and  Bobert  Lewis,  made 
an  investigation  of  the  salmon  and  salmon  rivers  of  Alaska,  especially 
on  Kadiak  Island,  where  many  photographs  illustrating  the  methods 
of  taking  and  canning  the  salmon,  the  canneries,  fishing  fleets,  and  the 
spawning-grounds  of  the  salmon  were  obtained.  This  investigation 
was  ordered  by  Congress,  and  the  report  was  published  as  House  Doc- 
ument No.  211  (51st  Congress,  2nd  session),  and  will  be  republished  in 
the  Bulletin  of  the  U.  S.  Fish  Commission. 

The  principal  results  of  the  expedition  were  announced  by  me  in  a 
lecture  before  the  scientific  societies  of  Washington,  delivered  in  the 
U.  S.  National  Museum  in  March,  1890.  I  found  that  the  red  salmon 
was  the  most  abundant  and  most  important  commercially,  and  that  as 
many  as  seventeen  thousand  were  taken  at  a  single  seine  haul  at  Kar- 
Ink.  The  verification  of  the  statements  as  to  the  excessive  mortality 
in  the  genus  Oncorhynchus  during  the  spawning  season  was  one  of  the 
important  results  of  this  exploration.  In  the  case  of  the  red  salmon 
the  destruction  was  found  to  be  almost  total,  and  in  the  Uog  salmon  it 
was  found  that  all  of  the  fish  died  after  spawning.  Collections  of  the 
river  fishes  associated  with  the  salmon,  and  of  the  fish,  mainly  scnlpius, 
which  devour  the  eggs  and  young  of  the  Oncorhynchij  as  well  as  of 
the  fish-destroying  birds  and  of  the  plants  of  the  Karluk  Biver  and 
Valley,  were  brought  down  by  the  party. 

During  September  and  October  (1889),  Dr.  D.  S.  Jordan  and  party, 
of  the  Indiana  State  University,  under  the  direction  of  the  U.  S-  Fish 
Commission,  explored,  and  collected  natural  history  specimens  iu  the 
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Yellowstone  National  Park.  A  type  series  of  the  fishes  obtained  is 
now  in  this  Museum.  Dr.  Jordan  and  party  also  collected  in  Cjeor^^ia, 
Alabama,  Missouri,  Arkansas,  Colorado,  Utah,  and  Kansas,  during  the 
summer  of  1889,  and  as  a  result  of  this  work  the  Museum  has  received 
from  the  Fish  Commission  a  large  series  of  fishes.  The  U.  S.  Fish 
Commission  steamer  Albatross  carried  on  explorations  in  Alaska  and 
British  Columbia,  collecting  many  new  and  interesting  fishes,  mainly 
in  deep  water.  Dr.  and  Mrs.  C.  B.  Eigenmann  collected  in  San  Diego 
Bay,  Cortez  Banks  and  Temecula  River,  California,  obtaining  17  new 
forms  of  fishes.  The  United  States  Eclipse  Expedition  to  West  Africa 
brought  a  large  collection  of  fishes  from  the  Azores,  St.  Vincent,  Free 
Town,  Elmina,  St.  Paul  de  Loanda,  Angola,  Ascension  Island,  St. 
Helena,  and  Cape  Town.  The  collections  were  made  by  Messrs.  W.  H. 
Brown  and  A.  H.  Brown,  who  accompanied  the  expedition  in  the  inter- 
ests of  the  Museum. 

Dr.  Gill  has  drawn  largely  upon  the  collection  for  such  subjects  as  he 
has  required  in  his  work  upon  the  different  enters  of  fi8he8.  Mis 
papers  upon  these  are  referred  to  in  the  Bibliography  (section  ly  of 
this  volume). 

THE  PRESENT  STATE  OF  THE  COLLECTION. 

In  the  work  of  picking  out  duplicates,  the  condition  of  the  collection 
18  being  much  improved.  The  jars  throughout  the  west  basement  have 
been  cleaned ;  the  alcohol  changed,  where  needed ;  and  many  speci- 
mens have  been  identified  and  labeled.  Groups  of  fishes  are  brought 
more  closely  together  as  room  is  made  and  opportunity  offers.  If  it 
were  not  for  the  overcrowded  condition  of  the  basement,  a  very  good 
arrangement  of  the  collections  could  be  made. 

The  first  entry  number  in  the  catalogue  in  July,  18S9,  was  41045,  and 
the  last  entry  in  June,  1890,  was  42060;  making  the  number  of  entries 
for  the  year,  1,016. 

Approximate  Xumher  of  Specimens  in  the  ColUcHon. 

Exhibition 30.000 

Reserve 62,000 

Daplicate :«),000 

Total 1-22,000 

The  estimated  number  in  the  exhibition  series  is  the  same  as  given 
last  year.  There  have  been  numerous  additions  to  this  series,  but 
almost  an  equal  numlRM*  of  duplicates  have  been  selecteti  from  it. 

H.  Mis.  129,  pt.  2 U 


REPORT  ON  THE  DEPARTMENT  OF  MOLLUSKS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 

By  Wm.  H.  Dall,  Honorary  Curator. 


Ab  in  previous  years,  by  permission  of  the  director  of  the  U.  S.  Geo- 
logical Survey,  the  curator  has  devoted  a  portion  of  his  time  to  the 
dnties  of  the  cnratorship,  as  Dr.  R.  E.  O.  Stearns  has  done  in  the  ca- 
pacity of  adjunct  curator,  while  Mr.  Frank  Burns  and  Mr.  Gilbert  D. 
Harris,  of  the  U.  S.  Geological  Survey,  have  lent  their  aid  in  the  work 
from  time  to  time  with  important  results. 

Since  obtaining  Mr.  Simpson's  assistance  we  have  been  able  to  dele- 
gate to  him  a  large  amount  of  work  which  hitherto  has  been  delayed  on 
account  of  the  lack  of  competent  assistance  in  the  scientific  work  of  the 
department.  Mr.  Bond  has  carefully  and  faithfully  performed  all  that 
has  been  required  of  him.  Miss  Beard,  whose  work  while  detailed  to  the 
department  has  been  chiefly  confined  to  sorting  over  the  fine  gravel  and 
bottom  material  obtained  from  deep-sea  dredgings,  has  made  satisfac- 
tory progress.  The  department  has  never  before  been  so  well  equipped, 
and  the  result  is  highly  satisfactory.  It  gives  me  pleasure  also  to  record 
the  fact  that  for  the  first  time  in  its  history,  this  department  has  been 
well  supplied  with  cases  for  the  specimens,  to  protect  them  from  dust 
and  for  the  display  of  a  portion  of  the  collection.  These  cases,  which 
occupy  the  middle  aisle  of  the  lower  Smithsonian  hall,  are  partly  of  the 
double  Liverpool  pattern  and  partly  flat  storage-cases  with  table  tops. 
They  now  await  only  the  locks  to  the  upright  center  pieces  of  the  Liver- 
pool tables,  and  the  assistance  of  a  carpenter.  They  will  then  be  ready 
for  use.  Whether  immediate  use  will  be  made  of  the  facilities  for  ex- 
hibition which  the  glazed  tops  afford,  will  depend  upon  the  decision  of 
Congress  in  regard  to  the  appropriation  for  altering  and  repairing  the 
Smithsonian  building.  If  this  is  made,  and  the  ceiling  of  the  lower  hall 
cat  through,  as  has  been  planned,  it  will  be  undesirable  to  attempt  any 
arrangement  for  exhibition  purposes  which  would  be  allowed  to  remain 
andistarbed  for  only  a  few  weeks.  The  arrangement  of  this  part  of  the 
collecUon  will  therefore  be  deferred  until  the  question  of  the  proposed 
changes  in  the  hall  has  been  decided.  On  the  other  hand,  if  no  changes 
are  made  at  present,  the  installation  of  the  ei^bibit  will  be  connnenced 
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as  soou  as  practicable.  Few  of  the  exhibits  of  the  biological  depart- 
ments of  the  Maseum  seem  to  have  the  attractiveness  for  the  general 
public  possessed  by  shells,  and  the  small  exhibit  hitherto  made  and 
lately  necessarily  disturbed,  has  attracted  considerable  attention. 

GENERAL  OPERATIONS. 

The  general  operations  of  the  Department  during  the  past  year,  as  in 
previous  years,  have  consisted  (1)  in  the  determination,  labeling,  proper 
assorting  and  registration  of  material,  old  and  new ;  and  (2)  in  the 
preparation  of  special  reports  on  Government  collections  made  by  other 
branches  of  the  Executive  Departments,  as  the  U.  S.  Fish  Commission, 
the  Navy,  the  Eevenue  Marine,  the  Department  of  Agricaltare,  and 
special  expeditions. 

As  will  be  seen  in  the  special  table  showing  the  number  of  registra- 
tions, they  have  amounted  to  about  the  same  as  in  the  year  preceding, 
but  it  is  proper  to  observe  that  a  much  greater  amount  of  systematiz- 
ing of  the  registered  material  has  gone  on  than  for  many  years,  now 
that  Mr.  Simpson,  with  his  knowledge  of  the  subject,  has  been  availa- 
ble. Another  six  months  will  see  a  vast  clearance  of  material  which 
has  been  almost  but  not  quite  ready  for  incorporation  in  the  general 
series,  but  such  steps  in  our  progress  make  no  changes  on  the  registers. 

In  the  second  class  of  work,  a  preliminary  report  on  the  collections 
inade  during  the  voyage  of  the  Albatross  tx)  California  has  been  made 
and  printed.  A  report  on  the  collect  ions  madeon  the  Eclipse  Expedition 
of  1890  is  nearly  ready,  and  a  large  number  of  reports  on  collections 
submitted  for  examination  have  been  attended  to  during  the  year. 

The  unregistered  collections  of  tertiary  fossils  have  been  cleaned  and 
arranged  by  Mr.  Burns,  so  that  they  are  ready  for  study  at  any  time 
and  also  for  reference.  A  report  has  been  in  progress  by  the  curator 
on  the  PliO'Miocene  Mollusk  fauna  of  Florida,  of  which  the  first  part 
is  now  being  printed  by  the  Wagner  Free  Institute  of  Science  in  Phil- 
adelphia, which  has  cooperated  in  the  work. 

ACCESSIONS  DURING  THE  YEAR. 

The  number  of  accessions  for  the  year  is  87.  In  the  preceding  year 
the  number  was  46.  The  amount  of  material  received  in  toto  during 
the  year  is,  however,  considerably  less  than  during  last  year,  since  in 
1889  were  included  the  collections  made  by  the  Albatross  on  her  voyage 
from  Norfolk,  Virginia,  to  San  Frr.nci6co,  which,  under  one  accession 
number,  included  a  multitude  of  specimens.  It  is  fortunate  for  the 
curator  that  the  Department  of  Mollusks  does  not  receive  snch  an  ac- 
cession ever^'  year,  since,  if  it  did,  there  would  be  no  hope  of  overootn* 
ing  the  arrears  of  the  last  15  years. 

None  of  the  collections  represented  by  the  accessions  of  the  year 
were  particularly  valuable,  while  on  the  other  hand  none,  or  very  few, 
were  withou*^ '  '  ^sU    The  total  number  of  specimens  received  will 
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not  amoant  to  less  tban  3,500,  represeDting  about  1,200  species.  Eu- 
tries  of  all  the  accessious  will  be  found  iu  sectiou  y  of  the  Report. 

Oar  faithful  and  geuerous  correspondent  in  California,  Mr.  Henry 
fleropbill,  has  presented  a  series  of  more  thau  600  specimens  from  the 
Pacific  shore  of  the  peninsula  of  Lower  California,  including  both  re- 
cent and  Pliocene  or  Post-Plioceno  species.  Our  Floridian  correspond- 
ents, Messrs.  G.  W.  Webster,  J.  J.  White,  and  I.  Greegor  have  gener- 
ously remembered  us  with  specimens  representing  s|)ecies  not  pre- 
vioDsly  received  from  them.  They  have  thus  added  materially  to  the 
series  representing  the  Floridian  fauna.  Mr.  W.  F.  De  Golier,  of  this 
city,  also  remembered  us  with  a  large  case  of  West  Florida  shells,  sev- 
eral of  which  were  very  acceptable  additions,  including  a  very  fair 
specimeo  of  Voluta  junonia  from  near  Tarpon  Springs. 

A  valuable  collection  of  Post-Pliocene  types,  illustrating  the  paper 
of  Mr.  B.  E.  Call  on  the  fresh- water  fossils  of  the  Bonneville  Lake 
Basin,  Utah,  was  received  from  the  TT.  S.  Geological  Survey.  Dr. 
Sterki,  who  has  been  studying  the  smaller  land  shells,  also  presented  a 
series  of  types  of  these  difficult  little  forms,  while  several  additions 
were  made  by  Mr.  W.  G.  Binney  to  the  Binney  type  collection  of 
Ameritian  land-shells.  The  last-named  gentleman  also  presented  92 
electrotypes  of  figures  used  by  him  in  his  supplements  to  previous  pub- 
lications on  American  land-shells.  We  also  received  from  Dr.  P.  H. 
Carpenter,  of  the  Biological  Laboratory  of  Eton  College,  England,  a 
series  of  34  slides  of  sections  of  shells  illustrating  the  classical  memoir 
of  the  late  Dr.  William  B.  Carpenter  on  the  Structure  of  the  Shell  in 
MoUnsks  and  Brachiopods,  the  first  series  of  which  is  in  the  British 
Museum. 

ROUTINE  WORK. 

The  routine  work  of  the  year  has  been  largely  devoted  to  the  general 
collection  as  distinguished  from  the  faunal  series  upon  which  work  has 
previously  been  concentrated.  Last  year  ended  with  the  arrangement 
of  the  east  coast  fauna  of  the  United  States,  south  from  Cape  Hatteras, 
and  the  West  Indies,  and  the  preparation  of  a  preliminary  catalogue  of 
the  fauna  of  the  southeast  coast  of  the  United  States,  which  was  duly 
printed. 

The  old  general  collection  has  passed  through  many  vicissitudes. 
The  worst  event  in  its  history  was  its  being  mounted  with  a  prep- 
aration of  shellac,  on  glass  plates  or  tablets.  As  there  is  no  known 
cement  which  will  remain  hard  and  unite  permanently  two  such  sur- 
faces as  those  of  polished  glass  and  shell  in  a  climate  subject  to  such 
extremes  of  temperature  as  ours,  in  the  course  of  time  all  of  these 
specimens  had  to  be  removed  from  the  glass  tablets,  each  and  every 
shell  defaced  by  a  dark-colored  patch  of  shellac.  This  was  so  serious 
an  injury  that  when  the  general  collection  was  taken  up  for  reivsion, 
it  was  attempted,  fortunately  with  success,  to  remove  the  shellac  by  the 
use  of  aloohoL    This  work  was  begun  by  Mr.  Jouy  and  couUiixi^^  \o  \\;& 
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termination  by  Mr.  Bond,  and  the  worst  resnit  of  the  shellac  now 
visible  is  a  slight  discoloration  of  some  of  the  more  porous  siiecimeus. 
The  alcohol  in  which  the  shellac  was  soaked  oft'  was  put  to  a  good  pur- 
pose and  used  for  hardening  sundry  tertiary  fossils  which  needed  such 
an  application  for  their  proper  preservation,  and  the  general  resnit  of 
this  work  was  very  satisfactory. 

A  large  part  of  the  work  of  the  past  season  has  consisted  in  the  se- 
gregation of  previously  labeled  and  registered  material  according  to  its 
biologic  relations  and  its  incorporation  with  the  general  collection. 
Over  1,200  trays  containing  about  75,000  s[)ecimens  have  been  handled 
in  this  manner  and  are  now  in  shape  for  arrangement  in  systematic 
order  in  the  new  casps  Just  provided  for  them.  Concurrently  with 
this,  a  large  number  ot  old,  dirty,  or  defeetive  Libels  have  been  re- 
written, specimens  put  in  new  or  more  suitable  tubes  or  trays,  or  oth- 
erwise cleaned,  revised  and  re-arranged. 

This  work  has  been  conducted  under  the  supervision  and  direction 
of  Dr.  Stearns,  and  at  the  same  time  many  of  the  fine  laud-shells  of 
the  series  presented  by  the  late  Dr.  Isaac  Lea  have  been  arranged  and 
iulministered  upon.  A  large  quantity  of  fine  gravel  and  bottom  stuff, 
the  siftingsfrom  deep-water dredgings  by  the  Albatross  and  other  Fish 
Commission  vessels,  which  is  very  rich  in  minute,  rare,  and  singular 
forms,  has  been  picked  over.  In  this  work  Miss  Beard  has  rendered 
excellent  assistance.  When  it  is  understood  that  in  a  gallon  of  this 
material  more  than  1,000  specimens  of  250  species  have  been  found,  of 
which  fully  half  were  unknown  to  science,  it  will  be  better  anderstootl 
how  much  of  value  is  comprised  in  the  result  of  this  tedious  picking 
over.  This  material  is  perfectly  unique,  and  when  studied  is  certain  to 
add  largely  to  our  knowledge. 

By  no  means  an  insignificant  part  of  the  work  of  the  Department  of 
Mollusks  is  comprised  in  the  assistance  given,  through  correspondence, 
to  students  all  over  the  country.  The  writer  has  always  regarded  the 
work  as  one  of  the  most  imperative  duties.  However  elementary  the 
question  asked,  or  tedious  the  furnishing  of  an  answer  has  been,  letters 
received  are,  so  far  as  the  ability  of  the  force  permits,  promptly  and 
courteously  answered  and  the  writers  assisted,  whether  qualified  natur- 
alists or  not,  in  any  matter  germane  to  the  work  of  this  department 
From  a  purely  selfish  stiindpoint,  also,  the  plan  is  to  be  recommended. 
It  not  only  assists  students  to  become  men  of  science,  but  it  increases 
the  general  interest  in  natural  history  and  the  favorable  dispositioQ  of 
the  public  in  its  relations  to  science.  If  the  Museum  gives  out  valuable 
information  and  expends  valuable  time  in  the  task,  so,  also,  it  frequently 
receives  data  of  interest  and  importance,  as  well  as  specimens  which 
enrich  its  collections.  Lines  of  sympathy  are  established,  focusing  in 
the  Museum,  which  extend  all  over  the  country,  and  which,  we  maybe 
confident,  materially  aid  in  the  ^^  increase  and  diffusion  of  knowledge 
among  men." 
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Saving  notieecl  in  the  newspapers  that  an  excitement  relative  to  fresh- 
water pearl-mussels  prevailed  in  many  parts  of  Wisconsin,  Iowa,  Illi- 
nois, and  the  Upper  Mississippi  drainage  area,  Dr.  Stearns  prepared  a 
typewritten  circular  which  was  sent  to  varions  parties  in  the  region, 
requesting  specimens  of  mussels  from  which  pearls  had  been  obtained. 
In  response  to  this,  several  parcels  of  shells  were  forwarded  to  the  Mu- 
seum and  are  now  awaiting  identification,  after  which  Dr.  Stearns  will 
prepare  a  review  of  the  subject  with  such  comments  as  it  may  seem  to 
require. 

The  collectors  of  the  Department  of  Agriculture,  under  the  direction 
of  Dr.  G.  Hart  Merriam,  have  forwarded  several  interesting  packages  of 
shells  which  have  been  studied  by  Dr.  Stearns  with  the  result  of  finding 
several  new  things.  The  manuscript  relating  to  the  latter  is  now  in  the 
hands  of  the  printer.  An  allotment  for  making  drawings  of  interesting 
or  new  forms  of  shells  was  granted  at  the  beginning  of  the  year,  at  the 
suggestion  of  the  Assistant  Secretary.  Excellent  use  has  been  maile 
of  it,^admirable  drawings  of  many  critical,  little  known,  or  unfigured 
species  being  now  in  our  hands.  These  may  be  regarded  as  a  beginning 
toward  an  iconography,  which,  it  is  to  be  hoped,  may  eventually  include 
all  our  species. 

The  elimination  of  duplicates  has  proceeded  pari  passu  with  the 
revision  of  the  general  collection  and  the  incorporation  of  new  mate- 
rial. These  duplicates  have  been  in  large  part  boxed,  numbered, 
labeled,  and  stamped,  so  as  to  be  in  a  state  for  storage  until  they  can 
be  distributed  or  put  in  sets  for  educational  purposes,  our  force  being 
entirely  inadequate  at  present  to  any  such  undertaking.  With  the 
assistance  of  Mr.  Greegor,  a  beginning  has  been  made  in  sectioning 
and  preparing  for  exhibition  a  certain  number  of  large  forms,  so  as  to 
exhibit  their  internal  formation  or  subsurface  coloration. 

A  pathologic  series  has  also  been  startled  by  Dr.  Stearns  to  exhibit 
the  anomalies  of  structure  occasionally  presented  by  these  animals. 

LIBBABT. 

The  donation  of  valuable  books,  germane  to  the  study  of  mollnsks, 
by  the  heirs  of  the  late  Dr.  Isaac  Lea,  though  doubtless  referred  to  in 
the  report  of  the  Librarian,  deserves  special  mention  here,  as  also  the 
donation  by  the  Wagner  Free  Institute  of  Science,  Philadelphia,  of  a 
nearly  complete  copy  of  Kiener's  '^  Iconographie,"  a  work  totally  absent 
from  all  libraries  accessible  in  Washington,  and  containing  some  of  the 
finest  illustrations  of  shells  ever  published. 

•SPECIAL    BESE ARCHES. 

In  section  IV  of  the  Report  will  be  found  the  bibliographical  notices 
of  papers  published  by  the  curator,  a<lju net  curator,  and  others  inter- 
ested in  the  couchological  w«.rk  of  the  Museum. 
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Work  which  has  been  carried  on  duriog  the  year  and  has  not  yet 
been  printed  may  be  summarized  as  follows:  The  curator  has  devoted 
a  large  proportion  of  his  leisure  to  the  examination  and  illustration  of 
the  tertiary  fauna  of  Florida,  esjiecially  that  above  the  Eocene.  The 
first  half  of  the  resulting  monograph  is  now  passing  through  (he 
press. 

The  second  part  is  fairly  well  advanced,  but  will  require  the  writer's 
attention  for  some  time  to  come. 

In  connection  with  this  investigation  the  writer  has  studied,  and 
ofi'crs  an  explanation  of,  the  dynamic  proces;^  by  which  the  spiral  par- 
allel ridges  of  the  interior  of  gastropod  shells  are  produced  and  become 
amenable  to  the  influence  of  natural  selection.  As  one  of  the  first 
demonstrations  of  dynamical  evolutionary  processes  among  mollusks, 
this  paper,  it  is  believed,  will  be  of  interest. 

J)r.  Stearns  has  been  at  work  on  the  West  American  collections  of 
the  Albatross  and  ou  sundry  interesting  southern  forms  of  laud-shells, 
and  has  prepared  for  the  ethnological  department  of  the  Museum  a 
series  of  shells  to  illustrate  his  paper  ou  ^^  Primitive  Money"  (pub- 
lished in  the  Report,  U.  S.  National  Museum  for  lS8(i-87),  and  also  a 
series  to  illustrate  the  Indian  game  of  *^  Ha"  and  the  game  of  '^  Props," 
as  described  in  the  paper  on  that  subject  referred  to  in  the  Bibliography 
(section  iv)  of  this  Report. 

Mr.  Simpson  has  in  view  a  revision  of  the  Floridan  Unionida. 

STATE  OF  THE  COLLECTION. 

In  previous  reports  I  have  explained  why  it  is  impossible  to  give  the 
exact  number  of  species,  specimens,  duplicates,  etc.,  contained  in  the 
collections  under  m^'  charge.  In  my  last  report  it  was  estimated  that 
the  collection  contained  about  468,000  specimens  of  all  sorts,  since 
which  about  3,500  specimens  have  been  received,  which  would  make  a 
total  of  about  471,500  specimens  in  the  collection,  of  which  perhaps  one- 
quarter  are  preserved  in  alcohol. 

The  total  number  of  entries  in  the  Museum  register  or  catalogue  for 
1888-'d9  was  G,323 ;  for  the  present  year  it  was  6,569.  The  registra- 
tion, with  certain  gaps,  as  exhibited  in  the  following  table,  t-erminates 
with  No.  116,920.  The  total  number  of  registrations  to  date,  omitting 
duplicate  entries  and  vacant  numbers  assigned  to  Professor  Verrill,  but 
not  yet  reported  as  used  by  him,  is  94,903,  representing  about  281,700 
s)>ecimens.  The  number  of  workers  requires  the  simultaneous  use  of 
several  volumes  of  the  register,  which  explains  why  the  following  table 
is  necessary  to  show  the  registrations  for  the  entire  year. 
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Entries  in  the  registers,  1889-'90. 


Yoloroe. 

From— 

87,512 

97,300 

102, 074 

102,201 

To  - 

87,760 

97,462 

103,200 

106, 825 

Total. 

XVIII 

XX 

248 

162 

126 

4.621 

XXI 

XXII 

XXIII 

XXIV 

XXV 

111.420 
116, 126 

112,041 
110.020 

615 
794 

TotjU 

6,569 

Remarks. 


Volumo  now  filled. 

Do. 
Reserved  for  Professor  Verrill. 
RcservcMl  fur  fossils. 


PERSONNEL.  ^ 

The  force  of  the  Dei>artmetit  of  Mollnsks  has  comprised,  in  addition 
to  the  honorary  curator,  the  followiugnamed  assistants :  Dr.  R.  E.  C. 
Stearns,  U.  S.  Geological  Survey-,  adjunct  curator;  Mr.  P.  L.  Jony, 
aid,  transferred  in  January,  1890,  to  another  department;  Mr.  Charles 
Torrey  Simpson,  aid,  in  place  of  Mr.  P.  L.  Jouy;  Mr.  S.  Hazen  Bond, 
skilled  laborer;  Miss  M.  A.  Yeatman  and  Miss  N.  G.  Beard. 


REPORT  ON  THE  DEPARTMENT  OF  INSECTS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  C.  V.  RiLKY,  Honorary  Curator. 


Daring  the  past  fiscal  year  the  increased  space  in  the  laboratory  has 
afforded  facilities  for  a  proi)er  display  of  the  collections  and  for  much 
work  on  the  arrangement  of  the  different  orders  and  families  into  the 
systematic,  biologic,  and  duplicate  series. 

The  educational  exhibit  collection,  which  was  reported  on  as  com- 
pleted in  my  last  annual  report,  has  been  somewhat  improved,  and  the 
economic  collection,  which  was  somewhat  damaged  during  the  return 
shipment  from  the  Paris  Exposition,  has  been  overhauled  and  put  in 
place  again. 

A  large  collection  of  illnstrations  of  North  American  insects,  pre- 
pared for  the  Paris  Exposition,  adds  value  to  *the  exhibit  collection. 
The  illustrations  represent  wood-cuts  and  plates,  mostly  from  the  orig- 
inal drawings  of  the  curator.  These  were  carefully  hand-proofed  from 
the  original  blocks  and  present  a  anique  series  of  cuts,  many  of  which 
in  rougher  impression  have  become  familiar  to  the  American  public 
through  repetition  in  entomological  and  agricultural  publications. 

Many  important  accessions  have  been  received  during  the  year,  of 
which  the  following  may  be  mentioned : 

A  large  collection  of  Myriapoda,  ooutaining  about  2,200  specimena  and  nnmerous 
types,  was  purchased  from  the  mother  of  the  late  C.  H.  Bollman,  Bloomington, 
Indiana. 

A  collection  of  125  rare  Micro-Lepidoptera,  containing  types  of  a  unraber  of  his 
species,  was  received  from  Lord  Walsingham,  England,  through  the  curator. 

Fourteen  Old  World  species  of  blind  Coleoptera,  obtained  by  exchange  from  Prof. 
R.  Gestro,  Genoa,  Italy.    (22224.) 

A  collection  of  2,500  species  of  Coleoptera,  many  of  which  were  new  to  the  Museum, 
was  purchased  from  M.  L.  Linell,  Aid  to  the  Department.    (22705.) 

A  well  mounted  series  of  Australian  and  New  Zealand  insects,  collected  by  Mr.  A. 
Koebele,  containing  about  400  species  of  Coleoptera,  Hemiptera,  Orthoptera  and 
Lepidoptera,  were  reoeived  through  the  curator.  Also  through  the  same  source,  five 
boxes  of  Australian  and  New  Zealand  insects,  collected  by  Mr.  Koebele,  including  29 
different  galla,  and,  in  many  cases,  the  insects  bred  from  them ;  42  Coccids,  415 
Pftyllids,  and  yarious  other  interesting  specimens,  especially  Micro-Hymenoptera,  all 
most  oarefolly  mounted.    (22474.) 

Tsrpas  of  many  new  species  of  North  American  Coleoptera  have  been  received  by 
exchange  lirom  Capt.  T.  L.  Casey,  New  York. 
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Oue  handred  and  twenty  species  of  Lepidoptera,  collected  by  Dr.  W.  L.  Abbo^] 
between  Zanzibar  and  Kiliiua-Njaro,  East  Africa.    (*23ir>H.) 

A  collection  of  West  and  South  African  insects  of  varions  orders,  made  by  lb,\ 
W.   H.  Brown,  naturalist  to   tbe  United  States  Eclipse  Expedition  of  1889, 
received.    This  contains  75  species  of  Coleoptera,  45  of  Lepidoptera,  19  of  Heniiptfn,] 
25of  Hymenoptera,?  of  Diptera,  10  of  Neuroptera,  46  of  Ortboptera,  V2  of  Aracbnida,] 
and  10  of  My riapoda.    (2;)272. ) 

A  collection  of  87  species  of  Sonth  African  Coleoptera,  some  of  them  named,  wen] 
received  in  exchange,  from  Mr.  J.  H.  Brady,  Cape  Town.     (23*^88.) 

Four  thousand  six  hundred  specimens  of  well-mounted  insects,  largely  Coleopten,] 
collected  by  Mr.  A.  Koebele,  in  California,  were  reoeive^l  throngh  the  curator. 
(23340.) 

Types  of  several  new  species  of  North  American  NootaidflB  have  been  obtained  by 
exchange,  from  Prof.  J.  B.  Smith,  New  Brunswick,  New  Jersey. 

The  insect  collection  of  the  late  Dr.  Asa  Fitch,  purchased  by  the  Agricnltural  De- 
partment, has  been  added  to  the  general  collection.  Although  considerably  damaged, 
and,  in  part,  ruined  by  neglect,  this  collection  of  New  York's  late  eminent  State  ab* 
tomologist  still  contains  many  important  types  and  ha»  a  special  value. 

The  routine  work  tliiring  the  year  has  been : 

(t)  The  making  up  of  collections  for  exchange,  among  which  are  the 
following: 

A  small  lot  of  blind  American  Coleoptera  for  Prof.  K.  Gksstro,  Genoa, 
Italy. 

A  small  lot  of  Chrysididce  from  Vicomte  R.  du  Buysson,  Bron-Vemet, 
France. 

A  collection  of  87  species  of  North  American  Coleoptera  for  Mr.  J.  H. 
Brady,  Cape  Town. 

(2)  The  naming  of  si^ecimens  for  collectors. 

As  examples  of  work  of  this  kind,  may  be  mentioned  the  naming  of  a 
miscellaneous  lot  of  insects  for  Mrs.  B.  W.  Summers,  San  Luis  Obispo, 
California;  several  lots  of  Coleoptera  for  Mr.  W.  D.  Richardson,  Fred- 
ericksburg, Virginia;  a  collection  of  Coleoptera  and  Lepidoptera  for 
Prof.  L.  Bruuer,  Lincoln,  Nebraska;  a  collection  of  Mexican  insects  of 
different  orders  for  Prof.  A.  Dug^,  Guanajuato,  Mexico ;  Coleoptera  for 
Mr.  O.  Dietz,  New  York ;  for  Prof.  H.  Osborn,  Ames,  Iowa,  and  for  Mr. 
J.  D.  Sherman,  Peekskill,  New  York.  In  addition  a  full  duplicate  and 
named  series  of  Hemiptera  has  been  prepared  and  sent  to  Prof.  A.  J. 
Cook  for  the  Michigan  Agricultural  College. 

(3)  The  selection  of  material  to  be  sent  to  specialists  for  study  and 
determination. 

The  Coleoptera  of  the  tribe  Blapstini,  and  the  genera  Eurymetopon 
and  Emmeuatus,  were  sent  to  Capt.  T.  L.  Casey,  ^ew  York,  who  is 
working  upon  these  groups. 

(4)  The  work  of  arranging  in  permanent  shape  all  the  collections. 
The  arrangement  of  the  North  American  Coleoptera,  mentioned  in 

the  last  annual  report  as  having  been  commenced,  hae  been  completed. 
The  systematic  series  occupies  323  boxes,  and  contains  5,900  properly 
identified  species  and  440  undetermined  and  undescribed  species.    Tbe 
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riologic  series  occapies  30  boxes  and  illustrates  the  life  history  of  630 
pecies.  The  duplicate  series  of  1,850  s|>ecies  has  been  arranged  in  116 
Lonble  boxes,  and  this  material  is  now  available  for  exchange  or  distri- 
mtion,  and  is  very  rich  in  specimens. 

The  HemlpteraHeteroptera  have  been  rearranged  according  to 
Jhler's  check  list.  The  collection  contains  455  named  species  from  the 
Jnited  States,  and  occupies  53  boxes.  Of  duplicates,  there  are  138 
pecies  in  14  double  boxes.  In  addition,  there  are  160  named  exotic 
pecies  in  5  boxes. 

(5)  The  actual  care  of  the  collection. 

The  entire  collection  was  gone  over  twice  during  the  past  year  and 
be  naphthaline  cones  renewed  where  necessary. 

In  the  annual  report  for  1888-'89  a  full  list  of  the  special  researches 
hen  in  progress  and  based  upon  museum  material  was  given.  Of  the 
vork  there  mentioned,  that  of  Mr.  W.  H.  Ashmead  upon  the  Ichneu- 
Donidie  of  the  National  Museum  Collection  has  since  been  published  as 
1^0.  779  of  the  extras  from  the  Proceedings  of  the  National  Museum, 
dr.  L.  O.  Howard's  <^  Annotated  d'italogue  of  the  Insects  Collected  in 
887-^88"  has  been  published  as  extra  No.  771.  Mr.  John  B.  Smith's 
*  Contributions  towards  a  Monograph  of  the  Noctuidse  of  Temperate 
^orth  America — Be  vision  of  some  Tseniocampid  Genera'^  has  been  pub- 
ished  as  No.  781. 

Mr.  Lawrence  Bruner's  ^'New  North  American  Acrididse  found 
!^orth  of  the  Mexican  Boundary,"  is  now  published  as  No.  764. 

During  the  past  year,  by  a  rough  estimate,  some  15,000  specimens 
lave  been  added  to  the  collection.  Until  the  work  of  re-arrangement 
las  been  completed  it  will  be  very  difficult  to  draw  up  a  tabulated 
tatement  of  vhe  exact  condition  of  the  collection  as  a  whole.  It  is 
afe  to  say  that  more  than  30,000  specimens  of  the  different  orders 
lave  been  added  since  the  publication  of  the  rough  tabulated  state- 
aent  in  the  annual  report  of  the  curator  for  1886-'87. 

The  last  catalogue  entry  for  June,  1889,  is  483 ;  and  for  June,  1890, 
72. 


REPORT  ON  THE  DEPARTMENT  OF  MARINE  INVERTEBRATES 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Richard  Rathbun,  Honorary  Curator, 


The  cnrator  is  able  to  report  increased  activity  in  his  Department 
(luring  the  past  year,  resulting  chiefly  from  the  appointment  of  an 
assistant  curator,  whose  time  belongs  exclusively  to  the  Museum.  Mr. 
James  E.  Benedict,  wlio  was  assigned  to  this  position  in  January  last, 
is  especially  well  qualified  for  the  duties  of  the  office,  having  served  for 
several  years  as  chief  naturalist  on  the  Fish  Commission  steamer  Alba- 
tross. He  is  best  known  as  an  authority  on  marine  annelids,  but  since 
he  entered  the  service  of  the  Museum  he  has  turned  his  attention  to  the 
higher  groups  of  crustaceans,  on  which  he  has  already  accomplished 
much  original  work.  The  exhibition  hall  remains  as  it  was  a  year  ago, 
except  for  the  addition  of  several  storage-cases,  which  will  serve  as  the 
bases  for  display  cases  as  soon  as  the  alterations  to  the  west  hall  have 
been  completed.  The  gallery  in  the  main  hall  belonging  to  this  depart- 
ment has  been  transformed,  so  far  as  possible,  into  a  convenient  labora- 
tory, where  the  overhauling  of  collections  is  principally  carried  on. 
The  department  is,  however,  still  cramped  for  storage-room  for  both 
dried  and  alcoholic  specimens,  and  consequently  the  working  space  is 
altogether  too  small.  The  west  basement  room  has  been  set  apart  for 
the  arrangement  of  alcoholic  type  collections  for  convenience  in  mak- 
ing identifications,  and  several  of  the  larger  groups  are  now  represented 
there.  The  general  alcoholic  collections  in  the  main  storage-room  have 
been  maintained  in  good  condition,  and  the  same  can  be  said  of  all  the 
material  in  the  charge  of  this  department.  The  accessions  have  been 
greater  in  number  and  of  more  importance  than  during  18S8-'89,  but  the 
amoant  of  material  received  has  been  much  less  than  when  the  Fish 
Commission  collections  were  transferred  directly  to  the  Museum  from 
the  steamers  and  other  field  parties. 

There  has  been  the  customary  amount  of  cleaning,  replenishing  of 
alcohol,  sorting  of  collections,  labeling,  and  cataloguing,  as  described 
further  on.  The  assistant  curator  has  several  reports  in  progress 
based  upon  his  studies  of  the  Crustacea,  and  some  of  the  recent  addi- 
tions among  the  echinoderms  have  been  examined  by  the  curator. 
There  are  several  cQll^borators^  outside  of  the  Museum  staffs  ^t>  n«o\Vl 
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upt)n  our  collections,  and  to  them  a  small  amount  of  material  has  been 
furnished  during  the  year.  The  distribution  of  duplicate  series  No.  ly 
has  been  continued,  and  a  number  of  special  duplicate  sets  have  been 
supplied  to  institutions  and  individuals.  The  principal  explorations  to 
be  noted  from  which  collections  have  been  received  or  may  be  expected 
at  an  early  date  are  those  of  the  Fish  Commission  steamer  Albatro$9 
in  the  North  Pacific  Ocean, and  the  Eclipse  Expedition  to  West  Africsu 

As  the  curator  has  been  prevented  from  giving  much  i)crsoual  atten- 
tion to  the  department  outside  of  the  necessary  correspondence,  tbe 
burden  of  the  work  has  devolved  upon  his  two  assistants,  Mr.  James 
E.  Benedict  and  Miss  M.  J.  Rathbun,  to  whom  is  due  the  entire  credit 
for  the  excellent  condition  of  its  affairs. 

The  total  number  of  accessions  received  by  this  department  during 
the  year  was  27,  in  addition  to  which  three  small  lots  of  specimens 
were  referred  to  it  for  examination  and  report.  Two  collections  have 
been  transferred  by  the  CJ.  S.  Fish  Commission:  a  series  of  echini  from 
the  Pacific  coast,  and  one  of  crayfishes  from  ^several  sources.  The 
former  consists  of  the  shore  and  shallow-water  echini  obtained  by  tbe 
steamer  Albatross  during  her  investigations  in  the  North  Pacific  Ocean 
between  July  1,  1888,  and  January  1, 1890,  and  contains  15  species  and 
232  specimens,  representing  many  localities  between  Bering  Sea  and 
Mexico.  The  deep  water  forms  from  the  same  region  are  being  studied 
by  Mr.  Alexander  Agassiz,  and  a  type  series  will  eventually  be  pre- 
sented to  the  Museum.  The  second  accession  comprises  10  species  and 
115  specimens  of  crayfishes,  obtained  during  the  inland  investigations 
of  the  Fish  Commission  in  1888,  chiefly  under  the  direction  of  Dr.  David 
S.  Jordan,  in  the  States  of  Virginia,  North  Carolina,  Tennessee,  Mich- 
igan, and  Indiana.  They  have  been  identified  by  Prof.  Walter  Faxon, 
of  the  Museum  of  Comparative  Zoology,  Cambridge,  Massachusetts. 

To  the  Rev.  A.  M.  Norman,  of  Burnmoor  Rectory,  Fence  Houses, 
Durham,  England,  we  are  indebted  for  a  very  valuable  series  of  Euro- 
l)ean  marine  invertebrates,  chiefly  from  the  Mediterranean  Sea,  com- 
prising 42  species  of  echinoderms  and  57  of  crustaceans,  many  of 
which  are  new  to  our  collection.  Another  important  contribution  from 
Europe  has  been  received  from  Dr.  P.  Herbert  Carpenter,  of  Eton  Col- 
lege, Windsor,  England.  It  consists  of  20  microscopical  mountings 
of  foraminifera,  obtained  during  the  exploration  of  the  British  ships 
Porcupine^  Valorousj  Lightnhig,  and  Challengery  and  prepared  and  de- 
termined by  the  late  Dr.  William  B.  Carpenter,  whose  published  re- 
searches upon  this  low  group  of  animals  are  widely  known. 

Other  accessions  deserving  of  special  notice  are  the  following :  From 
Wesleyan  College,  Middletown,  Connecticut,  23  species  of  Bermuda 
annelids,  collected  in  1876  and  1877  by  Dr.  G.  Brown  Goode,  and  de- 
scribed by  Dr.  H.  E.  Webster,  president  of  Union  College.  From  the 
United  States  Eclipse  Expedition  of  1889-'0()  to  West  Africa,  William 
Harvey  Brown,  naturalist,  a  miscellaneous  collection  consisting  chiefly 
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of  crastaceans,  auDelids,  ochinoderras,  actiniaiis,  and  sponges,  from  the 
Azores,  Cape  Yerde  Islands,  Ascension  Island,  St.  Helena,  Barbados, 
and  the  west  coast  of  Africa.  From  the  Bureau  of  ITavigation,  Navy 
Department,  25  specimens  of  deep  sea  soundings  taken  in  the  North 
Atlantic  Ocean  by  the  U.  S.  S.  Dolphin^  Commander  George  F.  F. 
Wilde,  (J.  S.  Navy,  commanding,  during  the  passage  from  the  Straits 
of  Gibraltar  to  New  York.  From  Prof.  O.  B.  Johnson,  University  of 
Washington,  Seattle,  Washington,  a  miscellaneous  assortment  of  crus- 
taceans, tnnicates,  echinoderms,  and  pennatula),  from  Puget  Sound. 
From  Mr.  Eomyn  Hitchcock  and  Mr.  H.  Loomis,  collections  of  crusta- 
ceans, echinoderms,  corals,  and  sponges,  obtained  in  Japan. 

In  view  of  the  proposed  repairs  to  the  west  hall  of  the  Smithsonian 
institntion,  it  has  been  considered  inexpedient  to  make  any  extensive 
changes  in  the  exhibition  collection  of  marine  invertebrates  which  is 
there  displayed.  Plans  have  been  partly  peifected,  however,  for  the 
formation  of  a  synoptical  collection,  and  the  enlargement  and  rearrange- 
ment of  the  present  general  one.  In  anticipation  of  these  additions, 
Mr.  Benedict  has  begun  the  preparation  of  a  series  of  dried  crusta- 
ceans. He  has  also  made  many  microscopical  mountings  of  crustacean 
appendages  for  study  purposes. 

Eight  additional  mahogany  unit  cases  have  been  placed  in  the  west 
hall,  affording  much  desired  space  for  the  storage  of  dried  echinoderms 
and  corals.  Four  of  the  old  style  table  cases  have  also  been  transferred 
to  the  gallery  in  the  main  hall,  where  they  are  used  for  holding  the  dried 
collection  of  crabs  and  many  of  the  duplicate  specimens.  The  unit  trays 
stacked  in  the  same  gallery  have  all  l>een  furnished  with  metal  label- 
holders,  which  have  proved  a  great  convenience.  The  arrangement  of 
a  type  series  of  alcoholic  specimens  in  the  small  west  basement  room, 
for  convenience  in  identifying  collections  as  they  are  received,  has  been 
continued,  the  groups  now  represented  there  being  the  brachyurans, 
echini,  and  ophiurans.  The  card-catalogues  of  those  groups  have  also^ 
been  brought  down  to  date.  This  readjustment  of  the  collections  was 
rendered  expedient  on  account  of  the  imperfect  lighting  of  the  general 
alcoholic  store-room. 

The  alcoholic  collection  of  alcyonarians  and  actiniaus,  and  the  entire 
collection  of  brachyurans  and  anomourans  have  been  carefully  gone 
over,  the  jars  cleaned,  the  alcohol  and  labels  replaced  where  necessary, 
and  the  card- catalogue  of  the  same  revised  and  completed.  In  the 
overhauling  it  was  found  that  the  dried  crustaceans  had  suffered  some- 
what from  the  attacks  of  insects.  This  collection  was,  therefore,  thor- 
oughly renovated  and  newly  poisoned,  but  as  none  of  our  storage-cases 
are  provided  with  the  proper  safeguards  against  these  pests,  it  is  im- 
possible to  prevent  injury  of  this  chanicter  from  time  to  time.  The 
assorting  of  Mr.  William  H.  DalPs  Alaskan  collection,  some  parts  of 
which  received  attention  in  previous  years,  has  been  entirely  finished, 
and  all  of  the  brachyuran  crustaceans  in  the  Department  have  also  beeii 
H.  Mis.  129,  pt.  2 15 
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separately  as  to  species  iu  the  coarse  of  Mr.  Benedict's  studies  of  that 
group.  The  large  collection  of  samples  from  the  ocean-bottom,  com- 
prising those  obtained  by  the  Fish  Commission  and  by  other  govern- 
ment surveys,  has  been  overhaaled  and  catalogaed,  and  the  packages 
containing  them  have  been  labeled  on  the  outside  for  convenience  of 
reference. 

Mr.  Benedict  has  returned  to  the  Museum  several  hundred  vials  of 
annelids  which  were  referred  to  him  several  years  ago  for  study,  and 
also  a  large  series  of  microscopic  preparations  of  the  appendages  of  the 
same  species.  Much  time  has  been  spent  in  making  up  the  several 
special  sets  of  duplicates  for  distribution  which  are  described  below. 

The  amount  of  cataloguing  done  during  the  year  is  explained  in  tlie 
following  table: 


Gronp. 


Cmntaceans 

Worms 

Brjozoans  and  AnculiaDS 

Echinmlerms  and  CfBlentorates 
Sponges  and  Protozoans 

Total 


Entries    to 


Entries     to 


Jane  30, 1889.  June  30. 1890. 


Xo.  of  en- 
tries made 
daring  year. 


14,385 
4, 728 
2,778 

16,885 
6,056 


14,934 
4,810 
2,844 

17,459 
6,287 


549 

82 
68 

574 
231 


1,503 


During  the  past  year  the  curator  has  identiGed  the  shore  and  shallow- 
water  echini  collected  by  the  steamer  Albatross  on  the  west  coast  of 
North  America  in  1888  and  1889,  and  a  type  series  of  the  same  has  been 
deposited  in  the  Museum.  The  deep-water  echini  from  the  same 
source  have  been  referred  to  Mr.  Alexander  Agassiz,  of  Cambridge, 
Massachusetts.  The  curator  has  also  begun  the  classification  of  tbe 
star  fishes  from  the  North  Pacific  Ocean,  making  use  of  the  large  col- 
lection that  has  gradually  accumulated  in  the  Museum,  together  with 
that  recently  obtained  by  the  steamer  Albatrosft, 

The  assistant  curator,  Mr.  Benedict,  has  paid  most  attention  to 
the  bracliyuran  and  anomouran  crustaceans,  with  which  this  depart- 
ment is  well  supplied,  having  completed  the  determinations  in  several 
groups  belonging  to  the  Atlantic  coast,  and  niiide  considerable  progress 
with  those  from  the  North  Pacific  Ocean.  The  collection  from  the  latter 
region  is  especially  rich  in  the  number  of  specimens  and  si>ecies  which 
it  contains,  the  field  being  a  comparatively  new  one,  brought  into  prom- 
inence by  the  recent  investigations  of  the  steamer  AlhatroHn.  Reports 
upon  these  studios  are  in  course  of  preparation.  Mr.  Benedict  has  also 
reported  upon  the  crustaceans  collected  by  the  United  States  Eclipse 
Expedition  to  West  Africa,  comprising  18  species  of  brachyuraus,  4  of 
anomourans,  4  of  macrurans,  3  of  isopods,  and  1  of  branchiopods,  and 
has  done  some  work  upon  the  Alaskan  annelids  obtained  by  Mr.  Dull 
and  the  Fish  Commission. 
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Prof.  Walter  Faxon,  of  the  Museam  of  Comparative  Zoology,  Cam- 
bridge, Massachnsetts,  has  finished  his  studies  upon  the  cray-fishes 
sent  him  by  this  department  in  April,  1889,  and  upon  those  supplied 
by  the  Fish  Commission,  chiefly  from  the  collections  made  by  Dr.  David 
S.  Jordan  and  Mr.  C.  H.  Bollman,  in  Virginia,  North  Carolina,  and 
Michigan,  during  1888.  The  specimens  from  both  sources  have  been 
returned,  and  Professor  Faxon's  report  has  recently  been  printed  in  the 
Proceedings  of  the  Museum.  Prof,  Edwin  Linton,  of  Washington  and 
Jefferson  College,  Pennsylvania,  has  continued  his  investigations  upon 
the  entozoan  parasites  of  fishes,  and  additional  material  was  sent  to 
him  in  June,  including  a  collection  referred  to  Dr.  A,  S.  Packard  sev- 
eral years  ago,  but  not  studied  by  him.  The  reports  of  Professor  Lin- 
ton, having  a  direct  bearing  upon  the  work  of  the  Fish  Commission 
have  appeared  in  its  publications. 

Mr.  W.  C.  Kendall,  of  the  Fish  Commission,  was  given  the  facilities 
of  the  department  during  last  spring  to  enable  him  to  identify  the 
brachyuran  crustaceans  collected  on  the  west  coast  of  Florida  in  1889 
by  the  schooner  Orampus.  Miss  Southworth,  of  the  Department  of 
Agriculture,  was  also  afforded  accommodations  in  the  laboratory,  dur- 
ing about  three  months  of  the  winter,  for  carrying  on  special  researches 
in  zoology,  and  we  are  indebted  to  her  for  assistance  rendered  Mr.  Ben- 
edict in  his  examination  of  the  Crustacea. 

The  following  additional  material  has  been  supplied  to  specialists  out- 
side of  the  Museum,  for  study  and  report:  To  Prof.  F.  H.  Herrick, 
Adelbert  College,  Cleveland,  Ohio,  the  entire  collection  of  Alphei, 
comprising  49  lots  of  specimens.  To  Prof.  C.  S.  Dolley,  University  of 
Pennsylvania,  Philadelphia,  Pennsylvania,  the  entire  collection  of  crus- 
taceans from  the  Bahama  Islands.  To  the  Rev.  Albert  Mann,  jr., 
Newark,  New  Jersey,  a  number  of  samples  of  ocean  bottom,  to  be 
examined  for  diatoms. 

Series  No.  iv,  of  duplicate  marine  invertebrates,  the  composition  of 
which  has  been  described  in  previous  reports,  has  been  distributed  to 
seventeen  institutions.  Each  set  contains  about  110  species,  collected 
daring  the  investigations  of  the  U.  S.  Fish  Commission  on  the  Atlantic 
coast  of  the  United  States.  They  have  been  prepared  with  the  special 
view  of  aiding  teachers  in  their  class-work  in  natural  history,  and 
as  most  of  the  groups  which  they  represent  are  difiicult  to  obtain,  par- 
ticularly for  the  inland  schools  and  colleges,  they  have  been  in  great 
demand  for  educational  purposes. 

The  institutions  supplied  during  the  past  year  are  as  follows,  namely : 
Clark  University,  Worcester,  Massachusetts;  Lawrence  University, 
Appleton,  Wisconsin  ;  University  of  South  Carolina,  Columbia,  South 
Carolina;  Ottawa  University,  Ottawa,  Kansas;  Muhlenberg  College, 
AUentown,  Pennsylvania;  University  of  Wisconsin,  Madison,  Wiscon- 
sin; High  School,  Council  Bluffs,  Iowa;  New  Orleans  University,  New 
Orleans,  Louisiana;  Woman's  College,  Baltimore,  Maryland;   Public 
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Schools,  Olean,  New  York ;  Maseum  of  the  State  Agricultural  College, 
Corvallis,  Oregon;  South  Jersey  lastitute,  Bridgeton,  New  Jersey; 
Dakota  University,  Mitchell,  South  Dakota;  Massachusetts  Agrical- 
tural  College,  Amherst,  Massachusetts ;  Nebraska  Institution  for  the 
Deaf  and  Dumb,  Omaha,  Nebraska;  St.  John's  College,  Annapolis, 
Maryland ;  Syrian  College,  Beirut,  Syria. 

In  1883,  ten  special  sets  of  duplicate  marine  invertebrates,  also  se- 
lected from  the  collections  of  the  U.  S.  Fish  Commission,  were  prepared 
in  connection  with  the  American  exhibit  for  the  Great  London  Fisheries 
Exhibition  of  that  year.  They  contained  about  200  species  each,  and 
were  intended  for  distribution  to  foreign  institutions,  in  illustration  of 
the  natural  history  investigations  of  the  Fish  Commission.  Six  of  those 
sets  were  disposed  of  at  that  time.  Two  of  the  remaining  sets  have 
been  sent  this  year  to  the  British  Museum,  London,  and  the  K.  K. 
Naturhistorisches  Hofmuseum,  Vienna. 

Other  special  sets  of  marine  invertebrates  have  been  supplied  as  fol- 
lows: The  Rev.  A.  M.  Norman,  England,  in  exchange,  62  species, 
chiefly  brachyuran  crustaceans  and  echinoderms  from  the  deep-sea 
dredgings  of  the  steamer  Albatross,  Tuft's  College,  Medford,  Massa- 
chusetts, 105  species,  and  12  lots  of  unassorted  foraminifera.  The  Ice- 
landic Society  of  Natural  History,  Reykjavik,  Iceland,  133  species  from 
the  North  Atlantic  and  North  Pacific  oceans.  Oberlin  College,  Oberlin, 
Ohio,  75  species.  Academy  of  Natural  Sciences,  Philadelphia,  Penn- 
sylvania, 120  species.  Wagner  Free  Institute,  Philadelphia,  Pennsyl- 
vania, 88  species.  Cincinnati  Society  of  Natural  History,  Cincinnati, 
Ohio,  92  species.  Central  Illinois  Scientific  Society,  Virginia,  Dlinois, 
96  species.  Western  Normal  College,  Shenandoah,  Iowa,  76  species. 
John  W.  Spencer,  Paxton,  Indiana,  in  exchange,  14  species  of  West 
Indian  corals. 

Nine  smaller  collections,  containing  only  a  few  species  each,  or  con- 
sisting of  several  lots  of  unassorted  foraminifera  for  microscopical 
study,  have  been  sent  to  as  many  individuals  and  institutions. 

Important  investigations  have  been  carried  on  by  the  Fish  Commis- 
sion during  the  past  year,  from  which  this  and  other  departments  of 
the  Museum  may  expect  to  derive  substantial  benefits  before  long. 
The  steamer  Albatross  left  San  Francisco,  May  21,  1889,  on  her  second 
northern  cruise,  which  was  confined  mainly  to  the  coasts  of  Oregon 
and  Washington.  One  trip  extended  as  far  north,  however,  as  Sitka 
and  Juneau,  Alaska,  and  a  start  was  also  made  for  Bering  Sea,  but, 
through  an  accident  to  the  machinery,  this  longer  cruise  had  to  be 
abandoned.  Soundings, dredgings,  and  fishing  trials  were  carrie<l  down 
the  coast  from  the  Straits  of  Fuca  to  Cape  Mendocino,  California,  this 
work  terminating  in  the  fall  of  1889.  During  March  and  April,  1890, 
the  region  between  Point  Conception,  south  of  San  Francisco,  and 
Punta  Arena,  north  of  San  Francisco,  was  subjected  to  the  same  care- 
ful examination,  and  on  May  4  the  Albatross  left  for  Bering  Sea  where 
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she  is  expected  to  remain  during  the  entire  summer.  During  the  fiscal 
year  up  to  May  4,  1890,  133  dredge-hauls  were  made,  in  depths  of  7  to 
552  fathoms  (station  numbers  3077>32()9).  The  zoological  collections 
obtained  are  now  at  the  Fish  Commission  laboratory  in  Washington. 

The  steamer  Fish  Hawk  was  engaged  in  scientific  inquiries  only  from 
July  to  October,  1889,  during  which  time  she  was  at  work  upon  the 
oyster  grounds  of  Long  Island  Sound,  between  South  Norwalk  and 
New  Haven.  This  survey  was  conducted  chiefly  for  the  purpose  of 
ascertaining  the  characteristics  and  condition  of  the  grounds,  and  of 
determining  means  of  lessening  the  ravages  of  the  natural  enemies  of 
the  oyster.  The  natural  history  of  the  region  being  comparatively 
well  known,  only  a  few  specimens  were  saved  from  the  dredgings.  The 
schooner  Grampus  was  occupied  during  the  summer  of  1889  in  making 
a  survey  of  the  mackerel  region  south  of  New  England,  under  the 
direction  of  Prof.  William  Libbey,  jr.,  of  the  College  of  New  Jersey. 
The  area  examined  had  a  width  of  about  70  miles,  and  extended  sea- 
ward a  distance  of  about  130  miles  from  the  coast,  or  well  into  the  Gulf 
Stream.  The  work  was  principally  of  a  physical  character,  having 
reference  to  temperature,  densities,  currents,  etc.,  but  important  collec- 
tions of  surface-animals  were  made,  and  a  part  of  these  are  now  being 
studied  by  Prof.  W.  K.  Brooks,  of  John  Hopkins  University. 

Another  branch  of  inquiry  that  has  grown  up  within  the  past  two 
years  has  been  the  systematic  investigation  of  the  interior  lakes  and 
rivers.  This  work  has  been  carried  on  mainly  under  the  direction  of 
Dr.  David  S.  Jordan,  and  in  the  interest  of  fish-culture  and  the 
fisheries.  Large  collections  of  fishes  have  been  made,  and  attention 
has  also  been  paid  to  the  aquatic  invertebrates,  especially  the  cray- 
fishes. During  the  year  just  ended  the  investigations  have  extended 
to  the  following  States  and  Territories:  Georgia,  Alabama,  Louisiana, 
Ohio,  West  Yirginisi,  Indiana,  Iowa,  Missouri,  Arkansas,  Colorado, 
Utah,  the  Yellowstone  Park,  and  Kadiak,  Alaska. 


REPORT  ON  THE  DEPARTMENT  OF  COMPARATIVE  ANATOMY 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Fkedrrick  W.  True,  Acting  Curator, 


The  fiscal  year  to  be  covered  by  this  report  was  not  a  very  favorable 
one  for  the  departiiieut.  The  actiug  curator  was  too  much  engrossed 
by  his  duties  as  the  head  of  another  department  to  do  more  than  to 
oversee  in  a  general  way  the  operations  carried  on ;  while  the  assistant 
curator,  who  serves  also  as  a  preparator,  was  called  upon  to  do  consid- 
erable work  in  connection  with  the  installation  of  vertebrate  fossils  and 
domestic  animals,  and  also  to  prepare  certain  scientific  articles  for  the 
report  of  the  Museum. 

The  work  done  during  the  year  was  chiefly  in  the  direction  of  per- 
fecting the  exhibition  series  and  the  study  series  of  osteological  speci- 
mens, and  caring  for  material  received  in  a  fresh  condition.  In  this 
connection  the  birds  received  the  greatest  share  of  attention.  No  at- 
tempt was  made  to  obtain  or  exhibit  any  preparations  of  soft  parts, 
owing  to  the  lack  of  the  necessary  facilities  and  assistance. 

Aside  from  the  skulls  belonging  to  skins  in  the  Department  of  Mam- 
mals, there  were  few  important  accessions  of  osteological  specimens  of 
mammals.  A  skull  of  the  South  American  Otter,  Lutra  felina^  was 
received  from  the  British  Museum.  A  skeleton  of  a  common  Armadillo 
was  purchased.  The  skeleton  of  a  Black  Bear  which  died  in  the  Na- 
tional Zoological  Park  was  added  to  the  collection.  Reference  to  the 
skulls  belonging  to  skins  in  the  Department  of  Mammals  will  be  found 
in  the  report  of  that  department. 

An  important  series  of  birds  in  alcohol  was  collected  by  the  United 
States  Astronomical  Expedition  to  Angola,  Africa.  This  material  has 
not  yet  been  identified  or  entered.  Skeletons  of  two  adult  Hoatzins, 
Opisthocomus  cristatus^  and  those  of  five  young  individuals  were  re- 
ceived from  the  Demerara  Museum.  Skeletons  of  the  King  Penguin, 
Aptenodytes  forsteri^  and  of  the  Little  Penguin,  Eudyptila  minor^  were 
purchased.  An  extensive  series  of  North  American  waterfowl  in  alco- 
hol was  presented  by  Mr.  G.  Frean  Morcom  through  Dr.  K.  W.  Shu- 
feldt.  Dr.  Shufeldt  also  presented  a  large  number  of  birds  in  alcohol, 
principally  of  species  inhabiting  western  North  America. 

An  important  reptilian  skeleton  was  that  of  the  Abingdon  Island 
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tortoise,  Testudo  abingdoni.  It  is  believed  to  be  the  only  one  preserved 
in  any  museum.  A  skull  of  Schlegei's  Crocodile,  Tomistoma  schlegeU^ 
was  purchased. 

No  fishes  were  entered  during  the  year. 

The  changes  in  the  exhibition  hall  during  the  year  were  not  sucli  as 
to  affect  materially  its  general  appearance.  A  marked  improvement 
was  the  addition  of  order  and  family  labels  throughout  the  entire  exhi- 
bition series. 

It  was  found  expedient  to  place  casters  under  all  the  smaller  cases, 
which  action,  however,  made  it  necessary  to  twice  move  all  the  smaller 
specimens  in  the  hall. 

Sixty -five  entire  or  partial  skeletons  of  vertebrates  were  added  to 
the  exhibition  series  during  the  year.  Of  these,  40  were  mammals, 
16  birds,  8  reptiles  and  batrachians,  and  2  fishes.  In  addition,  the  pre- 
parators  cleaned  96  osteological  pieces.  The  work  done  for  the  Depart- 
ment of  Agriculture  is  mentioned  in  the  report  of  the  Department  of 
Mammals. 

The  entries  of  osteological  material  in  the  several  classes  were  as 
follows : 

Mammals *1,961 

Birds 236 

Reptiles  aud  batrachiaus 29 

The  first  and  last  numbers  for  the  year  in  the  several  catalogues  are 
as  follows : 


Class. 


Kammals. 


Birds 

Keptiles  and  batrachians 
Fishes 


First  number, 
Joly,  1889. 


S  i 


23782  to    25651 
25751  to    25811 

30026  to  

18508 
29262 


<"  September  11, 1888. 


Laa(  nnvber, 
Jane,  1890. 


18743 

29290 

*2M94 


*All  but  a  small  uumber  of  these  entries  were  those  of  skolls  belonging;  to  skins  in 
the  DepartQieut  of  Mammals,  or  ia  the  U.  S.  Department  of  Agricaltnre  deposit. 


REPORT  ON  THE  DEPARTMENT  OF  PALEOZOIC  FOSSILS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Charles  D.  Waxcott,  Honorary  Curator. 


Daring  the  first  seven  months  of  the  year  Dr.  R.  R.  Gurley  was  em- 
ployed in  labeling  the  collections  for  the  exhibition  and  students'  series 
in  the  soatheast  court;  in  making  a  special  study  upon  American  grapto- 
lites ;  and  in  looking  after  the  painting  of  the  catalogue  numbers,  by  an 
assistant,  on  the  specimens  being  transferred  from  the  laboratory  to  the 
court  Dr.  Gurley 's  study  of  the  graptolites  has  resulted  in  the  identi- 
fication and  labeling  of  the  species  in  the  collection  of  the  Museum, 
and  be  has  made  a  valuable  contribution  to  the  study  of  the  graptoli- 
tidae.  He  resigned  his  position  on  the  Museum  force  in  March  to  join 
the  Fish  Commission.  Since  his  resignation,  however,  he  has  given  all 
his  spare  time  to  the  completion  of  a  bibliography  of  the  literature  re- 
ferring to  the  graptolites,  and  has  also  continued  his  general  investi- 
gations upon  the  group. 

In  May  Prof.  Joseph  F.  James  rearranged  and  put  into  shape  the 
fossils  from  the  Cincinnati  formation  of  Ohio,  contained  in  one  of  the 
exhibition  cases.  Attention  was  also  given  to  the  exhibition  series  of 
crustaceans  from  the  Water-lime  formation  of  ^ew  ^ork ;  and  the  col- 
lection from  the  Ghazy  horizon  of  New  York  and  Vermont  was  relabeled 
and,  with  much  additional  material,  put  on  exhibition. 

After  returning,  in  October,  from  field-work  in  connection  with  the 
Geological  Survey,  my  attention  was  given  to  the  selection  of  material 
for  the  illustration  of  the  Middle  Cambrian  fauna  and  to  the  study  of 
the  literature  of  the  Cambrian  rocks  of  America.  These,  in  connection 
with  the  routine  work  demanding  my  attention  as  a  member  of  the  Geo- 
logical Survey  and  as  an  honorary  curator  of  the  National  Museum,  so 
occupied  my  time  as  to  prevent  personal  work  on  the  exhibition  series. 

The  work  accomplished  will,  however,  in  the  future,  enable  me  to 
add  to  the  value  of  the  collections  of  the  Museum.  Several  thousand 
beautiful  fossils  from  the  Lower  Paleozoic  rocks  of  New  York  and 
Vermont  were  collected  under  my  direction  for  the  Geological  Survey. 
A  beautiful  series  of  trilobites  from  this  collection  has  been  placed  tem- 
porarily in  the  exhibition  cases,  awaiting  their  transfer  from  the  Geo- 
logical Survey  to  the  National  Museum,  when  the  study  upon  them 
shall  have  been  completed. 

The  small  amount  allotted  for  the  purchase  of  material  for  the  ex- 
hibition series  was  of  great  assistance,  and  I  respectfully  repeat  the 
recommendation  urged  in  my  last  annual  report,  that  a  sum  be  r^^T\^v\ 
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annually  for  increasing  the  Museum  collections  by  the  purchase  of  small 
collections  of  typical  specimens  that  can  not  be  obtained  in  any  other 
way. 

A  detailed  list  of  the  accessions  for  the  year  will  be  found  in  section 
y.  Notices  of  the  papers  published  by  those  connected  with  this  de- 
partment will  be  found  in  the  bibliography,  section  iv  of  the  report. 

The  amount  of  maU^rial  representing  the  collections  was  increased  by 

the  addition  of  1,229  specimens,  embracing  180  genera,  239  species,  and 

5  varieties. 
The  catalogue  numbers  taken  up  during  the  year  were  from  18431  to 

23842,  both  inclusive. 

The  more  important  accessions  received  during  the  year  are: 

No.  22580:  Thio  accession,  from  the  British  Museum,  includes  a  number  of  very 
beautiful  specimens  of  trilobites,  represented  by  57  specimens,  carrying  27  genera,  33 
species,  and  1  variety.  It  will  be  of  service  to  students  in  comparing  American 
with  European  species  and  genera. 

No.227'{0:  This  accession  contains  66  specimens,  giving  11  genera,  12  species,  and 
1  variety,  from  the  Lower  Cambrian  ;  but  the  principal  interest  is  centered  in  the  45 
genera,  72  species,  and  2  varieties,  as  furnished  by  the  526  specimens  from  the  Hudson 
terrane  of  central  New  York,  which  have  been  placed  on  exhibition  in  the  southeast 
court.  This  collection  is  one  of  the  most  complete  of  any  that  is  known  to  me  from 
this  terrane  in  the  State  of  New  York. 

No.  22847:  A  valuable  addition  from  the  Hudson  terrane  (Maquoketa  shale)  of 
Iowa.  It  includes  178  specimens,  holding  19  j^enera,  25  species,  and  1  variety,  and 
affords  the  means  of  comparison  between  the  fauna  of  the  Hudson  terrane  in  New 
York,  Ohio,  and  Iowa. 

There  are  two  other  accessions  that  properly  should  be  credited  to 
this  year,  but  owing  to  the  papers  not  having  yet  been  completed  in 
relation  to  them,  they  will  be  included  with  those  of  the  next  fiscal  year. 
The  material  contained  in  them  is  from  the  Utica  shale  of  central  New 
York,  and  from  the  Eurypterus  beds  of  the  Water-lime  formation  of  west- 
ern New  York. 

Recapitulation  of  acceasiona  received  during  the  year. 


Accession 
number. 


22285 

22407 

22410 

22442 

22443 

22444 

22445 

2244C 

22482 

22570 

22579 

22580 

22802 

22609 

22689 


No.  of 
i;eDera. 

C 

o 

1 
1 
1 

4 
3 
1 
1 
3 
1 
27 
9 
7 
4 


No.  of 
species. 


No.  of 
varieties. 


7 
2 
I 
1 
1 
4 
3 
1 
1 
3 
1 
33 
14 
8 
G 


I 


No.  of 
speci- 
mens. 


(Slab) 


49 

3 

1 
o 

15 

11 

1 

1 

1 

3 

1 

57 

50 

28 

12 


Acr4>ssion 
number. 


22681. 
22712. 
22730. 
22740. 
22770. 
22788. 
22839. 
22847. 
23119. 
23120. 
23121. 
23137. 
23138. 
23168. 


No.  of 
genera. 

No.  of 
species. 

Naof 
vsfietlet. 

1 
1 

56 
3 
9 

(*) 
3 

24 
o 

M 

3 
1 
2 
3 
1 

1 
1 

91 
8 

11 

(*) 
3 
31 
2 
3 
1 
2 
3 
1 

3 

1 

180 

239 

6 

No.  of 
specl- 
mens. 

1 

1 

MS 

3 

36 

41 

8 

287 

2 

3 

1 

f 

13 

1 


Miscellaneous  Bracbiopoda. 


REPORT  ON  THE  DEPARTMENT  OF  MESOZOIC  FOSSILS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  C.  A.  White,  Honorary  Curator. 


The  honorary  curator,  aud  both  of  his  assistants,  Mr.  T.  W.  Stanton 
and  Mr.  C.  B.  Boyle,  being  officially  connected  with  the  U.  S.  Geological 
Survey,  it  has  not  been  practicable  to  devote  more  than  a  small  part  of 
the  past  year  to  work  directly  pertaining  to  the  Museum.  The  usual 
routine  work,  however,  such  as  the  identification  of  accessions  and  re- 
porting upon  the  same,  has  been  done  as  occasion  required.  Much 
work  has  also  been  done  upon  collections  of  fossils  brought  to  the 
Museum  by  members  of  the  U.  S.  Geological  Survey,  which  will  place 
that  material  in  an  almost  immediately  available  condition  when  it  is 
officially  turned  over  to  the  Museum. 

Besides  the  material  collected  by  the  U.  S.  Geological  Survey  which 
has  not  yet  been  officially  transferred  to  the  Museum,  only  eight  acces- 
sions were  received  during  the  year.  These  accessions  were  of  compar- 
atively little  value  as  Museum  specimens,  but  reports  upon  them  were 
made  to  the  Director  of  the  Museum,  and  the  usual  disposition  made 
of  the  material. 

The  work  on  the  arrangement  of  the  collections  has  been  limited 
mostly  to  the  exhibition  series,  which  has  been  properly  classified  and 
8y8tematically  arranged.  The  exhibition  series  has  frequently  been 
consulted  by  students  and  investigators,  and  every  proper  facility  has 
been  granted  such  persons  to  aid  them  in  their  work. 

The  official  work  done  by  the  honorary  curator  of  this  department 
for  the  n.  S.  Geological  Survey,  has  been  based  largely  upon  the  mate- 
rial in  the  Museum  collections,  but  no  special  publications  of  its  results 
have  been  made  during  the  past  year.  Several  papers  relating  to  the 
work  of  the  curator  as  an  officer  of  the  Geological  Survey  are  now 
nearly  ready  for  the  printer. 

No  accurate  statement  can  at  present  be  given  as  to  the  total  number 
of  specimens  in  the  collection,  nor  of  the  number  in  the  reserve,  exhi- 
bition, or  duplicate  series.  No  entries  were  made  in  the  catalogue  dur- 
ing the  year,  owing  to  pressure  of  other  work. 

A  ooDsiderable  amount  of  material,  mostly  fossils  collected  by  mem- 
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bers  of  the  U.  S.  Geological  Survey,  is  now  in  my  charge  at  the  Museum, 
and  reiidy  to  be  recorded  in  the  Museum  registers  and  officially  turued 
over  to  its  keeping.  On  account  of  tiie  lack  of  any  Museum  assistant 
this  work  has  been  impracticable,  and  can  not  be  undertaken  until  some 
one  is  detailed  by  the  Museum  for  this  work. 

I  have,  during  the  past  year,  published  two  papers,  both  of  which 
have  a  direct  bearing  upon  my  official  work.  These  are  mentioned  iu 
the  Bibliography. 


REPORT  ON  THE  DEPARTMENT  OF  BOTANY 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Dr.  Georgk  Vasey,  Honorary  Curator. 


)  report  now  presented  constitutes  my  second  annaal  report  con- 
ag  the  National  Herbarium. 

:  want  of  time  a  precise  statement  of  the  number  of  species  and 
mens  contained  must  be  deferred  for  a  future  report,  as  the  mere 
;ing  of  the  specimens  would  require  the  services  of  one  person  for 
:  a  month ;  only  an  estimate,  therefore,  will  be  given. 
9  National  Herbarium  consists  of  two  parts,  the  larger  of  which 
een  in  the  custody  of  the  U.  S.  Department  of  Agriculture  since 
the  other,  established  in  1885,  now  in  the  custody  of  the  Depart- 
of  Fossil  Plants  of  the  U.  S.  National  Museum.  The  Museum 
3ys  no  assistant  curator  or  laborers  in  the  Herbarium,  all  the  force 
I  provided  by  the  establishments  who  use  the  collections, 
listorical  account  of  the  collection  at  the  Department  of  Agriculture 
)ublished  in  1886,*  and  of  the  collection  in  the  National  Museum 
le  previous  reports  of  the  Department  of  Recent  Plants  in  the 
um. 

SAFETY  OF  THE   HERBARIUM. 

B  need  of  fireproof  and  commodious  quarters  is  becoming  year  by 
more  pressing.  The  portion  au  the  Department  of  Agriculture  is 
iaily  in  a  condition  to  cause  the  greatest  apprehension.  If  it  were 
oyed  by  fire,  it  could  never  be  entirely  replaced  and  a  large  num- 
>f  type  specimens  would  be  lost.  The  collection  of  American 
es  is  the  largest  in  existence  and  contains  the  type  specimens  of 
y  all  the  species  of  American  grasses  described  during  the  last 
n  years.  It  is  unnecessary  to  go  into  detail  concerning  the  value 
3  Herbarium,  but  a  resolution  passed  in  general  assembly  by  the 
rican  Association  fortheAdvancementof  Science  at  its  last  meeting, 
ig  the  attention  of  the  Secretary  of  the  Smithsonian  Institution 
if  the  Secretary  of  Agriculture  to  the  present  insecurity  of  the  Her- 
m,  and  expressing  an  earnest  desire  that  means  be  taken  to  prop- 
;are  for  it,  shows  the  feeling  of  the  scientific  world  in  general  in 
d  to  the  matter. 


*  The  Botanical  Gazette,  xi,  pp.  15.V156. 
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ACCESSIONS. 

Tbe  accessions  to  the  Herbarium  are  received  in  part  through  the 
National  Maseum,  but  mostly  through  the  Department  of  Agricaltare. 
The  total  number  for  the  year  is  370.  Of  these,  24  came  through  the 
National  Museum.    Folio  wing  are  some  of  the  more  important  accessions: 

A  Bet  of  550  species  of  Japanese  plants  from  S.  Tegima,  Director  of  tbe  Educatiooal 
Musonm,  Tokio,  Japan. 

A  set  of  335  species  collected  in  Mexico  by  C.  G.  Pringle. 

About  1,800  specimens  of  south  Califomian  plants,  many  of  them  daplicates,  from 
C.  R.  Orcutty  San  Diego,  California. 

A  set  of  60  species  of  Canadian  grasses  from  John  Maconn.  Geological  and  Natural 
History  Survey  of  Cauada. 

Texan  plants  (2,817  specimens)  collected  by  G.  C.  Nealley,  of  Houston,  Texas. 

A  collection  of  about  900  specimens  of  east  Floridan  plants  from  J.  H.  Simpson, 
Manatee,  Florida. 

A  collection  of  about  4,000  specimens  made  by  Edward  Palmer  in  Lower  California 
and  western  Mexico. 

Californian  and  Mexican  plants  from  the  California  Academy  of  Science  (327  spec- 
imens). 

The  first  135  species  of  a  set  of  Bolivian  plants  collected  by  Migoel  Bang. 

About  100  Pacific  slope  species,  many  of  them  new,  from  £.  L.  Greene,  Berkeley, 
California. 

A  set  of  142  species  of  the  Hepaticse  Cnbenses  Wrightianso  from  the  Harvard  Uni- 
versity Herbarium. 

About  500  specimens  from  the  U.  S.  Eclipse  Expedition  to  Africa. 

European  mosses  from  Dr.  I.  Hagen,  Troudhjem,  Norway  (320  species). 

About  800  specimens  collected  by  Frederick  V.  Coville  in  Virginia  and  North  Car- 
olina. 

Many  of  the  accessions  were  single  specimens,  or  a  few  si)eciinens 
sent  for  identification  merely,  and  not  prepared  for  the  Herbarium. 
While  the  number  of  such  accessions  is  considerable,  the  proi>ortion  of 
the  specimens  contained  in  them  to  all  those  received  is  small.  The 
total  number  of  specimens  received  in  accession  is  21,346.* 

HERBARIUM  AT  THE  DEPARTMENT  OF  AGRICULTURE. 

The  Herbarium  specimens  received  are  disposed  in  two  places,  the 
herbarium  proper  and  the  duplicate  herbarium.  The  latter  is  nsed  as 
an  exchange  stock,  which  is  very  valuable  in  transactions  with  foreign 
botanists. 

The  force  employed  in  mounting  and  labeling  specimens  is  able  to 
perform  the  amount  of  work  at  present  required,  while  the  number 
engaged  in  identifying  plants  has  been  increased  during  the  last  few 
months,  so  that  there  appears  to  be  no  immediate  pressing  need  for 
additional  assistants. 

The  number  of  specimens  mounted  is  estimated  to  be  about  125,000; 
in  the  duplicate  herbarium,  about  1.5,000;  and  of  those  not  yet  ex- 
amined, about  10,000.  About  6,000  specimens  have  been  mounted 
during  the  year. 


*  Single  packages  or  single  accessions  wore  in  some  cases  estimated,  not  ooanted. 
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HERBARIUM  AT  THE  NATIONAL  MUSEUM. 

The  iiuml)er  of  mouoted  specimeDs  is  estimated  at  30,000;  of  dapli- 
cates,  3,000. 

ESTIMATE  OF  SPECIMENS. 

The  total  namber  of  specimens  in  the  National  Herbaiinm  is  there- 
fore estimated  as  follows:  moan  ted,  155,000;  duplicates,  18,000. 

A  list  of  botanical  papers  published  by  the  curator  an<l  by  other 
collaborators  will  be  found  in  the  Bibliography  (section  ly). 


REPORT  ON  THE  DEPARTMENT  OF  MINERALS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  F.  W.  Clarke,  Honorary  Curator. 


Dariog  the  year  gratifying  progress  has  been  made  in  the  Depart- 
ment of  Minerals.  The  main  collection  has  been  carefully  culled  and, 
in  great  measure,  rearranged,  and  a  new  installation  of  the  gem  series 
is  well  under  way.  The  Lea  collection  of  micas  is  now  exhibited  in 
three  table-cases,  making  s^  fine  appearance;  and  the  large  wall-case 
which  it  formerly  occupied  is  now  filled  with  large  mineral  specimens 
which  could  not  previously  be  displayed.  Two  hundred  duplicate  sets, 
of  fifty-seven  specimens  each,  have  been  prepared  for  distribution  to 
schools  and  colleges ;  and  eleven  special  series  of  duplicates  have  been 
sent  out  in  exchange  for  material  received. 

The  more  important  accessions  have  been:  by  gift,  from  W.  G. 
Clark  and  6.  M.  Wilson,  of  Mullan,  Idaho,  a  remarkable  series  of  platt- 
uerite  and  pyromorphite  from  the  Coeur  d'Alene  district;  from  J.  A. 
Lucas,  Silver  City,  New  Mexico,  337  pseudomorphs  of  copper  after 
azurite;  from  G.  D.  Hamill,  Georgetown,  New  Mexico,  51  specimens 
of  descloizite  and  vanadinite ;  Mr.  Alex.  McGregor,  of  the  same  place, 
also  gave  110  specimens  of  the  same  mineral,  forming  a  unique  series 
as  regards  beauty  and  completeness;  from  W.  P.  Jenney,  U.  S.  Geolog- 
ical Survey,  one  specimen  of  native  lead  from  Idaho ;  from  Dr.  E.  H. 
Lambom,  of  New  York,  eight  cut  stones  for  the  gem  collection  ;  from 
Ira  E.  Allen,  Fairhaven,  Vermont,  two  barrels  of  amazonstone  from 
Amelia  Court  House,  Virginia;  from  the  Pennsylvania  Salt  Company, 
one  barrel  of  cryolite  from  Greenland  ;  from  Dr.  H.  S.  Lucas,  Cullasaja, 
North  Carolina,  316  specimens  of  minerals  from  Corundum  Hill ;  from 
Mrs.  Hulda  Burdick,  Pine  Mountain,  Georgia,  204  specimens  of  min- 
erals from  the  Laurel  Creek  corundum  miTies.  From  the  U.  S.  Geolog- 
ical Survey,  a  large  series  of  minerals  from  the  lead  and  zinc  mines  of 
southwestern  Missouri  and  northwestern  Arkansas,  collected  by  W.  P. 
Jenney ;  also  a  superb  series  of  vanadinite,  dumortierite,  and  other 
Arizona  minerals,  collected  by  Dr.  W.  F.  Hillebraud.  Large  field  col- 
lections were  also  made  by  Mr.  W.  S.  Yeates,  assistant  curator,  in 
Virginia  and  North  Carolina,  and  some  material  was  collected  by  my- 
self in  the  iron  region  near  Lake  Champlain, 

H.  Mis.  129,  pt.  2 16 
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By  purchase,  many  fiue  specimens  have  been  added  to  the  collection. 
From  J.  W.  Beatb,  36  cut  stones  were  obtained  for  the  gem-series; 
from  W.  B.  Smith,  nearly  100  specimens  of  choice  Colorado  minerals; 
and  51  miscellaneous  specimens  were  bought  from  G.  L.  English  aud 
Company.  Through  Dr.  Hillebrand,  a  series  of  scarlet  vanadinite  from 
the  Silver  District,  Arizona,  was  purchased  of  a  local  miner,  forming  tbe 
most  superb  series  of  that  species  in  existence.  Satisfactory  exchauges 
have  also  been  effected  with  tiie  British  Museum,  the  Museum  at  Stocii- 
holm,  Mr.  Ira  B.  Allen,  Mr.  C.  W.  Kesler  of  Statesville,  North  Caro- 
lina, Mr.  George  Vaux,  jr.  of  Philadelphia,  and  others. 

The  collection  of  meteorites  has  been  increased  by  ten  falls.  Prof.R 
T.  Hill,  of  Austin,  Texas,  gave  a  large  piece  of  a  new  stone  from  Travis 
County,  Texas.  Mr.  S.  W.  Cramer,  of  Charlotte,  North  Carolins^  gave 
a  specimen  of  a  new  iron  from  Ellenborough,  North  Carolina;  and  from 
Ward  4&  Howell  were  received  good  specimens  of  irons  from  Hamilton 
County,  Texas,  and  Puquios,  Chili.  Six  falls  were  acquired  by  ex- 
change with  the  British  Museum  and  the  Museum  of  Natural  History 
in  Paris. 

Several  papers  relating  to  the  work  of  the  department  have  been  pub- 
lished during  the  year.  Notices  of  them  will  be  found  in  the  Bibliogra- 
phy- 

In  all,  during  the  year  1213  specimens  were  added  to  the  reserve  col- 
lection, and  8198  to  the  duplicate  series;  3215  duplicates  were  distrib- 
uted. Last  catalogue  number  in  June,  18S9,  484G8;  last  catalogue 
number  in  June,  1890,  4905(>. 


REPORT  ON  THE  DEPARTMENT  OF  GEOLOGY 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1»90. 


By  Geokgk  p.  Mekrili.,  Curator. 


Od  July  1,  the  curator  left  Washington,  in  company  with  Dr.  A.  C. 
Peale,  of  the  U.  S.  Geological  Survey,  for  three  months'  field  work  in 
Montana  and  the  Yellowstone  National  Park.  The  season's  work,  np  to 
September  1,  was  mainly  in  Madison  County,  though  side  trips  were 
made  to  various  points  in  Oallatin  and  Jefferson  Counties.  On  Sep- 
tember 3  I  left  the  surveying  party  at  a  point  some  20  miles  from  the 
State  line,  in  Madison  County,  and  proceeded  by  team  up  the  Madison 
Biver  and  over  Reynolds  Pass  to  Henry's  Lake  in  Idaho,  and  thence  by 
stage  across  Tahgee  Pass  into  the  Yellowstone  Park,  remaining  there 
until  September  27.  The  time  thus  passed  was  devoted  to  the  collec- 
tion of  materials  for  the  Museum,  which  will  be  noticed  more  fnlly  under 
the  head  of  accessions.  Our  thanks  are  due  to  both  Dr.  A.  C.  Peale 
and  Dr.  A.  Hague,  of  the  U.  S.  Geological  Survey,  without  whose  as- 
sistance and  direction  but  a  small  proportion  of  the  work  accomplished 
would  have  been  possible. 

On  returning  to  Washington  (October  1)  I  was  placed  in  charge  of  the 
Department  of  Metallurgy,  the  former  curator,  Mr.  F.  P.  Dewey,  having 
resigned.  It  having  been  deemed  advisable  to  combine  the  Depart- 
ments of  Metallurgy,  and  Lithology  and  Physical  Geology,  this  was 
done,  the  new  Department  being  the  Department  of  Geology,  of  which 
I  was  appointed  curator. 

On  taking  charge  I  found  the  metallurgical  portion  of  the  new 
department  in  the  following  condition : 

The  material  in  the  exhibition  hall  (the  southwest  court)  was  arranged 
mainly  in  the  form  of  two  exhibits ;  first,  a  systematic  series,  compris- 
ing varieties  of  all  the  principal  ores  of  the  metals,  arranged  and 
labeled  to  show  methods  of  extraction  in  accordance  with  a  hand-book 
prepared  by  Mr.  Dewey  and  published  in  this  volume.  This  collection 
comprises  the  metallic  ores  of  gold,  silver,  lead,  copper,  iron,  zinc,  tin, 
antimony,  mercury,  aluminum,  chromium,  bismuth,  the  alloys,  and  the 
non-metallic  ores,  including  sulphur,  the  natural  abrading  materials, 
asbestos,  the  phosphates,  fictile  substances,  graphite,  and  the  hydro- 
carbon series,  such  as  coals,  petroleum,  etc.  The  graphite  and  hydro- 
carbon compounds  had  not  at  this  time  been  fully  arranged  ot  \^b«A^di^ 
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nor  had  the  other  uou-metallie  substances  meutioned.  This  collection 
occupied  two  flattop  table  cases  and  fourteen  floor-upright  cases  on 
the  western  side  of  the  hall. 

The  second  exhibition-series  was  comprised  under  the  head  of  the 
geographical  series,  and  was  arranged,  by  States,  in  the  cases  extend- 
ing entirely  around  the  court,  and  also  in  twelve  floor-upright  cases 
occupying  the  east  side  of  the  hall.  The  center  of  the  court  was  occa- 
pied  by  eight  table-cases  filled  with  duplicate  and  unassorted  matter, 
and  carrying  flattop  exhibition  cases,  filled  with  materials  illustrating 
the  Krupp  metallurgical  works,  the  mineral  resources  of  Austria,  and 
portions  of  the  Washoe  collections  of  ores.  This  geographical  series 
comprised  some  5,000  specimens,  and  was  but  partially  arranged.  The 
samples,  although  mostly  identified,  were  of  all  shape-s,  sizes,  and 
quality,  nearly  all  in  need  of  washing  and  judicious  trimming,  and 
many  of  them  suitable  only  for  rejection  as  soon  as  better  material  can 
be  obtained  to  replace  them.  It  is  on  this  collection,  and  the  material 
stored  in  the  work-rooms  and  table-cases,  that  a  very  large  share  of  our 
energies  have  been  expended  since  November  1.  During  this  time, 
copy  for  3,350  labels  has  been  ]>repared  and  sent  to  the  Government 
Printer. 

It  was  scarcely  to  be  expected  that  office  and  laboratory  arrange- 
ments satisfactory  to  one  curator  should  be  equally  so  to  another,  even 
were  it  proposed  to  carry  out  the  same  line  of  work ;  hence,  one  of  the 
first  tasks  undertaken  on  my  assuming  charge  was  that  of  remodeling 
the  chemical  laboratory  atid  ofiices  of  the  department  this  being  the 
more  necessary  from  the  fact  tbat  Mr,  Dewey's  work  was  largely  of  a 
metallurgical  character.  The  changes  in  the  laboratory  arrangements 
have  been  made  with  a  view  to  restoring  it  to  its  original  condition  at 
the  time  it  was  in  charge  of  Mr.  F.  W.  Taylor.  It  should  be  stated 
here  that  at  the  time  of  assuming  charge  there  was  but  a  meager  sup- 
ply of  chemicals  and  apparatus,  and  such  of  the  latter  as  there  was, 
had  suffered  from  long  use.  Up  to  date  something  over  (200  has  been 
expended  for  chemicals  and  apparatus,  the  more  important  additions 
being  a  ^^ domestic  still"  for  distilling  water,  and  a  small  air-pump. 
The  department  has  also  been  enriched  by  the  receipt  of  a  Grand  Model 
Petrographic  Microscope,  made  by  Nachet  of  Paris. 

NOTES  UPON  THE  MORE  IMPORTANT  ACCESSIONS. 

The  jiccessions  of  the  year  which  are  of  especial  interest,  are  enu» 
merated  below : 

(1)  A  Bcries  of  t\venty-on(3traiisp»rencio8,  largo  size,  for  windows  on  south  aide  of 
west-south  ranf^e.    Gift  of  tho  U.  S.  Geological  Survey. 

(2)  A  small  Her ieH  of  rocks  aiu I  ores  from  tho  AuHtralian  Museum  at  Sydney,  Aas* 
tralia. 

(3)  A  large  slab  of  Potsdam  quartzite  with  tracks  of  l*rQtichm\t€s  loqanut  (Marsh)% 
Gift  of  C.  D.  Walcott. 
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(4-)  Peridotite  from  Murfreesborough,  Arkansas.      Obtained  through  Prof.  J.  C. 
BriDDer. 

(5)  A  small  series  of  eruptive  rocks  (basalts,  liparites,  and  siliceous  sinters)  from 
Iceland.     Gift  of  Mr.  George  H.  Boehmer. 

(6)  A  small  series  of  Camptonites  and  porphyrites  from  New  York.  In  exchange 
from  Prof.  J.  F.  Kemp. 

(7)  Limonite  iron  ores  from  the  Katahdin  Iron  Works,  Piscataquis  County,  Maine. 
Sftoeiyed  In  exchange  from  Prof.  F.  L.  Harvey,  Orono,  Maine. 

(8)  Foar  large  pieces  of  limestone,  showing  glacial  strife,  from  St.  David's,  Ontario, 
/anada.     U.  S.  Geological  Survey. 

(9)  Specimens  of  contorted  schist  and  of  shell-marl  from  Dutch  Islands,  Narragan- 
ett  Bay,  and  Acquia  Creek,  Virginia.  Gift  of  F.  W.  Crosby,  Washington,  District 
f  Colnmbia. 

(10)  A  large  stalactite  from  Howe's  Cave,  New  York.  Gift  of  Dr.  Daniel  Breed, 
ITashington,  District  of  Columbia. 

(11)  A  fine  exhibition  series  of  whetstones,  both  mounted  and  unmounted.  Gift  of 
be  Pike  Manufacturing  Company,  Pike's  Station,  New  Hampshire. 

(12)  Infasorial  earth,  Graham  Station,  Arizona.  Gift  of  J.  H.  Huntington,  Silver 
lity,  New  Mexico. 

(13)  Dressed  12-inch  cube  of  diabase  ('^  Gettysburgh  Granite'')  from  Gettysburgh, 
'ennsylvania.    Gift  of  Perry  Tawney  &  Co. 

(14)  Two  models  of  Monnt  Shasta,  California.  From  the  U.  S.  Geological  Sur- 
rey.    Modeled  after  surveys  of  J.  S.  Diller. 

(15)  Eighteen  boxes  of  rocks  from  the  quicksilver  district  of  the  Pacific  slope,  as 
oUected  and  described  by  geologist  G.  F.  Becker  and  assistants. 

(16)  Twenty-two  photographs  of  views  in  and  about  the  Groat  Dismal  Swamp, 
''irginia.    Presented  by  I.  C.  Russell. 

(17)  A  series  of  specimens  of  eruptive  granites  with  iuclosures,  from  near  Sykes- 
ille,  Maryland.    Collected  by  the  curator. 

(18)  A  small  series  of  eruptive  rocks  from  the  Azores  Islands,  collected  by  Mr.  W. 
I.  Brown  as  naturalist  of  the  United  States  Eclipse  Expedition  to  Africa,  1890. 

(19)  Dressed  specimen  of  coarse  gray  biotite  granite  from  head  of  Silver  Lake,  in 
'iscataqais  County,  Maine.    Gift  of  S.  and  J.  Adams,  Bangor,  Maine. 

(20)  A  large  series  of  rocks  and  general  geological  material  from  Montana  and  the 
f'ellowstone  National  Park,  collected  by  the  curator  during  July,  August,  and  Sep- 
ember.  This  includes  some  one  hundred  specimens  each  of  rhyolite,  obsidian,  horn- 
dende  andesite,  basalt  and  calc  tufa  for  the  duplicate  series,  as  well  as  large  masses 
f  obsidian  and  tufa,  a  basaltic  column  7  feet  high,  banded  and  faulted  gneisses,  and 
[Qite  a  quantity  of  eruptive  rocks  for  the  exhibition  and  study-series. 

(21)  Two  samples  of  dumortierite  qnartzite  from  Clip,  Yuma  County,  Arizona.  Col- 
Boted  by  Dr.  W.  F.  Hillebrand. 

(22)  Five  boxes  of  rocks  representing  the  Pigeon  Point  contacts  and  the  Menomi- 
lee  River  and  Marquette  greenstones.    Received  from  Dr.  G.  H.  Williams. 

(23)  One  large  slab  of  sandstone,  showing  mud-cracka,  from  Knowlesville,  New 
fork.    Received  in  exchange  from  H.  H.  Thomas. 

(24)  A  fine  sample  of  tin  ore  from  Cornwall,  England.     Gift  of  Mr.  Samuel  Lanyon. 

(25)  Specimens  of  copper  ore  (chalcocite  and  malachite)  from  Allenville,  Pei-son 
)oonty,  North  Carolina.    Gift  of  W.  P.  Yancey. 

(26)  A  series  of  iron  ores  from  Virginia  and  Tennessee.  Gift  of  Prof.  J.  H.  Morri- 
lon. 

(27)  A  sample  of  silver  ore  from  the  Silver  Queen  Mine,  Alaska.  Gift  of  Dr.  F.  S. 
leynulds,  throogh  I.  C.  Russell. 

(28)  A  aeries  of  petroleum  and  derivation  products  from  various  sources.  Received 
n  exchange  f^om  Prof.  J.  J.  Stevenson,  New  York. 
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(29)  A  small  series  of  alumiaum  and  its  alloys.    Gift  of  Mr.  A.  E.  Hunt,  preeidinit 
of  the  Pittsburgh  Reduction  Company. 

CHARACTER  OF  ROUTINE  WORK. 

The  character  of  the  routine  work  lias  not  varied  materially  from  that 
of  previous  years. 

A  very  large  portion  of  the  cnrator^s  time  has  been  expended  in  the 
dull  routine  of  assorting  collections,  preparing  copy  for  labels,  and  re- 
plying, or  furnishing  material  for  replies,  to  correspondents  in  all  parts 
of  the  country. 

The  work  of  identifying  material  sent  to  the  Museum  by  persons  not 
officially  connected  therewith  consumes  a  very  considerable  amount  of 
time.  The  following  list  will  give  some  idea  of  the  character  of  material 
sent  to  the  department,  not  as  Museum  accessions,  but  for  the  purpose  of 
ascertaining  its  nature  and  economic  value.  While  the  department  can 
not  make  assays  and  analyses  in  such  cases,  it  is  assumed  that  the 
sender  is  entitled  to  a  fair  answer.  In  case  the  work  can  not  be  done 
or  the  exact  information  given,  it  is  customary  to  refer  him  to  other 
sources. 

On  Ace.  529:  Concretions  of  clay-iron  stone;  received  from  F.  A.  Degeler,  Cheha- 
lis,  Washington. 

On  Ace.  562 :  Vivianite ;  received  from  Dr.  A.  B.  Thomas,  Lucerne,  Putnam  County, 
Missouri. 

On  Ace.  516:  Concretions;  received  from  Miss  R.  D.  Carlock,  Worsham,  Prince 
Edward  County,  Virginia. 

On  Ace.  577  :  Nodule  of  pyrite ;  received  from  Henry  Berry,  Phebe,  Union  County, 
Tennessee. 

On  Ace.  496:  Graphite;  received  from  J.  L.  Obeudorf,  Downey ville,  Nye  County, 
Nevada. 

On  Ace.  567:  Sandstone;  received  from  E.  Welvirt,  Snnbury,  Pennsylvania. 

On  Ace.  571  :  Impure  magnetic  iron  ore;  received  from  W.  F.  Melone,  Stsndards- 
ville,  Virginia. 

On  Ace.  585:  Phosphatic  sandstone;  received  from  Wood  Brothers,  Louisville, 
Kentucky. 

On  Ace.  588  :  Sulphide  of  iron  ;  received  from  II.  G.  Rising,  San  Bernardino,  Cali- 
fornia. 

On  Ace.  590 :  Garnet,  etc. ;  received  from  E.  Brooks,  Crown  Point  Center,  New 
York. 

On  Ace.  595 :  Material  for  analysis;  received  from  Ray  &  Brian,  Kissimee,  Florida. 

On  Ace.  596 :  Ore  from  I.  B.  Gray,  Trout  Creek,  Missouri  County,  Montana. 

Ou  Ace.  603 :  Soap  rock  ;  received  from  C.  II.  Briggs,  Kankakee,  Illinois. 

On  Ace.  602:  Ores  received  from  B.  F.  White,  Addison,  Maine. 

On  Ace.  605 :  Phosphatic  material  received  from  George  A.  Niles,  Mannfield,  Florida. 

Ou  Ace.  608:  Black  tourmaline;  received  from  George  Bishop,  Miner*8  Delight, 
Wyoming. 

On  Ace.  60G :  Mica  schist ;  received  from  Carrie  W.  Smith,  North  Grafton,  Maasacha- 
sebis. 

On  Aco.  628 :  Material  for  testing ;  received  from  W.  II.  Symonds,  Utica,  New 
York. 

On  Ace.  627  :  Ore  ;  received  from  L.  J.  Sohultz,  Argyle,  Wisconsin. 

On  Ace.  630:  Clay;  received  from  S.  Hey  man,  Fayetteville,  Tennessee. 
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On  Ace. 637:  Gneiss;  received  from  J.  L.  Bates,  Blaokshear,  Georgia. 

Oa  Ace. 63d:  Ore;  received  from  Frazier  Brothers,  Saa  Boraardino,  California. 

On  Ace.  640:  Granite  for  analynis  and  test;  received  from  Virginia  Brownstoue 
Company,  Covington,  Kentucky. 

On  Aoc. 641 :  Pnmice  dust;  received  from  G.  W. Necknian,  Buffalo  Park,  Kansas. 

On  Ace. 643:  Limestone;  received  from  J.  R.  Adams,  through  H.  Herbert,  Mont- 
gomery, Alabama. 

On  Ace.  650:  Rock  for  analysis;  received  from  W.  R.  Bush,  Lake  City,  Columbia 
County,  Florida. 

Ou  Ace.  649:  Sandstone  ;  received  from  W.  H.  Clarke,  Navy  Pay  Office,  city. 

On  Ace.  654  :  Material  for  analysis ;  received  from  £.  S.  Shuoy,  Maceleuny,  Florida. 

On  Ace.  656:  Sand ;  received  from  Mrs.  A.  D.  Linnett,  New  Orleans,  Louisiana. 

On  Ace.  662:  Material  for  analysis  ;  received  from  S.  S.  King,  Atchison,  Kansas. 

On  Ace.  668:  Sandstone ;  received  from  F.  A.  Nelson,  Lake  City,  Florida. 

On  Ace. 670:  Natural  concretions;  received  from  T.  J.  Blalock,  Madison,  Florida. 

On  Ace.  673:  Indurated  clay ;  received  from  Dr.  G.  B.  Lartique,  Black ville,  South 
Carolina. 

On  Ace.  692:  Rhyolite;  received  from  J.  H.  Pisor,  Horr  Post  office,  Park  County, 
Montana. 

On  Ace.  691 :  Calcite ;  received  from  Sarah  Hollingsworth,  Beaver,  Douglass  County, 
Miasonri. 

On  Aec.  690:  Clay  ;  received  from  A.  B.  Prock,  Osceola,  Missouri. 

On  Ace.  22,961:  Limonite;  received  from  D.  W.  M.  Wright,  Holly  Brook,  Bland 
County,  Virginia. 

On  Ace. 703:  Kaolin;  received  from  Bridgers  <&  Rankin,  Wilmington,  North  Caro- 
lina. 

On  Ace.  713:  Material  for  analysis ;  received  from  I.  Goldsmith,  Carlisle,  Grant 
County,  New  Mexico. 

Ou  Ace.  721 :  Siliceous  sand ;  received  from  William  B.  Farrell,  Lake  Forest,  Illinois. 

On  Ace.  729 :  Supposed  gold  quartz  ;  received  from  State  Senator  W.  R.  Carter,  Bron- 
son,  Florida. 

On  Ace. 734  :  Material  for  analysis;  received  from  P.  T.  Cox,  Tazewell, Tennessee. 

On  Ace.  739 :  Iron  ore  ;  from  Senator  W.  B.  Allison. 

On  Ace.  740:  Indurated  clays ;  received  from  J.  Olmstead,  Pierre,  South  Dakota. 

On  Aec.  741 :  Phosphate  rock ;  received  from  J.  B.  Crichton,  Ocala,  Florida. 

On  Ace. 742:  Supposed  petrifaction;  received  from  G.  E.  Harris,  Cassvi lie,  Barry 
County,  Missouri. 

On  Ace.  744:  Dolomitic  sand  ;  received  from  J.  P.  Hamilton,  Spokane  Falls,  Wash- 
ington. 

On  Ace.  747:  Dolomitic  sand  ;  received  from  W.  O.  Matzger,  Spokane  Falls,  Wash- 
ington. 

On  Ace.  745 :  Sandstone  ;  received  from  H.  Shriver,  Cumberland,  Maryland. 

On  Ace.  746:  Oxide  of  manganese ;  received  from  Henry  Wozencraft,  San  Bernar- 
dino, California. 

Ou  Aec.  755:  Supposed  cobalt  and  nickel  ore ;  received  from  C.  T.  Washeim,  White 
Plains,  Nevada. 

On  Aec.  757:  Mareasite;  received  from  H.  Shriver,  Cumberland,  Maryland. 

On  Aec.  750:  Galena ;  received  from  Julius  Sherr,  Eglon,  West  Virginia. 

On  Aoc. 758:  Nickel;  received  from  H.  B.  Griffith,  Nashville,  Tennessee. 

On  Ace.  763:  Cerrusite,  etc.;  received  from  Hon.  J.  H.  Keteham,  House  of  Repre- 
mntativesy  Washington. 

On  Ace.  762:  Siliceous  sand;  received  from  Hon.  H.  Clay  Evans,  House  of  Repre- 
sentativefl,  Washington. 

On  Ace. 765:  Clay ;  received  from  G.  S.  Lee,  Lyerly,  Chattooga  County,  Georgia. 

On  Aco.  767:  Stlioeoos  limAstone ;  received  from  H.  C.  Whiting,  1919  G  street,  city. 


248  REPORT   OP   NATIONAL   MUSEUM,  1890, 

On  Ace.  768 :  Material  for  assay;  received  from  C.  E.  Stewart,  Rocicwood,  TeDnes- 
see. 

On  Ace.  770:  Con oret ions;  received  from  M.  J.  Becker,  Fort  Scott,  Kansas. 

On  Ace.  773 :  Material  for  analysis  ;  received  from  J.  McDonald,  Big  Bog,  Arizona. 

On  Ace.)  775 :  Supposed  tin  ore ;  received  from  Sloan  &.  Ferguson,  Bozeman,  Mon- 
tana. 

On  Ace.  777:  Biotite  granite;  received  from  S.  &  J.  Adams,  Bangor,  Maine. 

On  Ace.  7d0:  Supposed  iron  ore;  received  from  Dr.  A.  M.  Bonrlaud,  Van  Buren, 
Arkansas. 

On    Ace.  23,272:  Cbalcopynte,   shell  limestone  and  lava;  received   from  U.  S. 
Eclipse  Paxpedition  to  Africa;  collected  by  H.  Brown. 

On  Ace.  786:  Material  for  assay;  received  from  James  Gillespie,  San  Bernardino, 
California. 

On  Ace.  787  :  Concretion  ;  received  from  J.  L.  Carter,  Kingston,  Alabama. 

On  Ace.  789 :  Material  for  assay;  received  from  John  Park,  Red  Bluff,  Montana. 

On  Ace.  791 :  Calcareous  sandstone ;  received  from  K.  A.  Mills,  Chulusta,  Orange 
County,  Florida. 

The  general  cliaracter  of  the  strictly  Museum  work,  so  far  as  it  re- 
lates to  the  preparation  and  arrangement  of  materials  for  the  exhibition 
and  study  series,  may  be  best  understood  by  reference  to  the  prelimi- 
nary handbook  of  the  department,  as  it  appeared  in  appendix  of  the 
Museum  report  for  the  year  ending  June  30,  1889. 

It  may,  however,  be  said  here  that  the  present  force  of  the  depart- 
ment is  far  too  small  for  systematic  work.  The  time  is  passed  in  the  con- 
tinual struggle  to  keep  up  with  the  routine,  and  the  amonnt  of  actual 
progress,  as  displayed  by  permanent  results,  is  discouragingly  small. 
Up  to  March  16, 1890,  I  was  assisted  by  Messrs.  W.  H.  Newhall  and 
\V.  B.  Merrimon.  The  latter  having  on  March  16  resigned  to  go  into 
the  Census  Office,  the  entire  work  of  the  department  has  since  been 
carried  on  by  Mr.  Newhall  and  myself,  assisted  from  time  to  time  by 
a  Museum  laborer. 

Comi)aratively  little  has  been  done  in  the  way  of  sending  oat  mate- 
rial for  exchange  during  the  year.  The  following  list  includes  all  the 
items  of  importance  coming  under  this  head  : 

October  26, 1869.— To  George  H.  Barton,  Boston  Society  of  Natural  History,  Boston, 
Massachusetts,  41  specimens  miscellaneous  rocks. 

November  8, 1889. — To  Dr.  A.  Brezina,  Vienna,  Austria,  41  specimen^  miscellaneons 
rocks. 

December  17, 1889. — To  Father  Orbon,  of  the  New  Catholic  University,  Waahingtou, 
District  of  Columbia,  30  specimens,  type  series  of  rocks. 

February  19, 1890. — To  U.  S.  Geological  Survey,  city,  9  specimens  oiilitic  rocks. 

March  2*2, 1890.— To  Hon.  G.  G.  Vest,  5  specimens  of  ores. 

March  5,  lrt90.— To  Prof.  W.  S.  Bayley,  Colby  University.  Waterville,  Maine.  13 
specimens  of  eruptive  rocks. 

April  4, 1890. — To  Prof.  Ernest  van  der  Broeck,  Brussels,  Belgium,  16  specimens 
oolitic  rocks. 

May  16, 1890.— To  Prof.  J.  J.  Stevenson.  University  of  the  City  of  New  York,  15 
specimens  of  ores. 

J«iite2, 1890.— To  Dr.  Moor,  Sioux  Falls,  Dakota,  6  samples  infusorial  earth. 

June  20,  1890.— To  Prof.  C.  R.Van  Hise,  Madison,  Wisconsin,  121  speoimens  rockf 
oollected  by  the  Fortieth  Parallel  Survey.     (Lent  for  study.) 
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REVIEW  OF  SPECIAL  RESEARCHES. 

Owing  to  the  increase  of  routine  work  involved  in  the  combination 
of  two  departments,  no  time  could  be  spared  for  investigation  or 
original  research  other  than  that  necessary  for  the  satisfactory  deter- 
mination of  the  materials  handled. 

The  titles  of  such  papers  as  have  been  i)ublished  are  given  in  the' 
Bibliography.  Various  officers  of  the  U.  S.  Geological  Survey  have, 
from  time  to  time,  had  access  to  the  collections,  and  if  necessary, 
have  been  supplied,  so  far  as  the  collections  would  admit,  with  ma- 
terial for  investigation.  Mr.  Waldemar  Lindgren  has  thus  been  fur- 
nished with  samples  from  the  Bear  Paw  Mountains  in  Montana,  and 
some  121  specimens  of  rocks  collected  by  the  geologists  of  the  Fortieth 
Parallel  Survey  have  been  lent  to  Mr.  O.  R.  Van  Hise,  of  Madison,  Wis- 
consin. 

PRESENT   STATE   OF   THE    COLLECTION. 

Ignoring  for  the  time  the  material  still  in  storage  (some  three  hun- 
dred boxes)  or  as  yet  unpacked  and  assorted,  and  concerning  which  the 
curator  has  at  present  little  definite  knowledge,  and  bearing  in  mind 
the  remarks  made  under  this  head  in  my  last  annual  report,  the  follow- 
ing general  summary  may  be  given.  No  estimate  is  made  of  the  num- 
ber of  specimens  of  ores  in  the  reserve  and  duplicate  series. 

A. — Systematic  Geology. 

L  Rocks  and  rock-formiDg  minerals 2,500 

IL  General  geolofcy 1,800 

B. — Economic  Geology. 

I.  Building  and  ornamental  stones,  and  stones  used  in  sharpening  edge  tools.    3, 270 

II.  Systematic  series  of  ores 3,676 

III.  Geographic  series  of  ores 5,516 

Total  exhibition  series 16,762 

In  addition  to  the  above  are  some  16,000  specimens,  mostly  petro- 
graphical  material,  stored  for  study  and  comparison  in  the  drawers  of 
table  cases. 

In  connection  with  the  system  of  cataloguing  in  the  Department  of 
Metallurgy  I  find  four  catalogues  upon  which  entries  have  been  made 
as  below : 

First  entry  in  July  '89—51663,  69602,  66585,  68472. 

Last  entry  in  June  '90—51675,  59980,  66675,  68492. 

In  the  catalogue  devoted  heretofore  to  the  Department  of  Lithology 
and  Physical  Geology  the  entries  during  the  year  run  from  70,692  to 
72,059. 
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The  Hnmming  Binls.     By  Robert  Ridgwav 25»-:i83 

(Plates  I-XL VI.    Figs  1-47.) 

White-line  engraving  for  relief-printing  in  the  15th  and  16th  centuries. 

By  S.  R.  Koehler 385-394 

(Plates  XLVII-L.     Figs.  4&-50.) 

The  Methods  of  Fire-making.     Bv  Walter  Hough 39&-409 

(Plat^LI.     Figs.  51-63.) 

TheUlu,  or  Woman's  Knife,  of  the  Eskimo.     Bv  Otis  T.  Mason 411-416 

(Plates  LII-LXXII.) 

The  Ancient  Pit-dwellers  of  Yezo.    By  Romyn  Hitchcock 417-427 

(Plates  LXXIII-LXXX.    Figs.  64-^.)  . 

The  Ainos  of  Yezo,  Japan.    By  Romyn  Hitchcock 429-502 

(Plates  LXXXI-CXVII.    Figs.  68-88.) 

Hand-book  for  the  Department  of  Geology  in  theU.  S.  National  Maseum. 
Part  I«  Geognosy :  The  materials  of  the  earth's  crust.     By  George  P. 
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THE  HUMMING  BIRDS. 


By  Robert  Ridgway. 


INTRODUCTION. 

Minatest  of  the  feathered  kind, 
Possessing  every  charm  combin'd, 
Nature,  in  forming  thee,  designed 

That  thou  shouldst  be 

A  proof  within  how  little  space 
She  can  comprise  such  perfect  grace, 
Rendering  thy  lovely  fairy  race 

Beauty's  epitome. 

Thou  burnished  colors  to  bestow. 
Her  pencil  in  the  heavenly  bow 
She  dipp'd,  and  made  thy  plumes  to  glow 

With  every  hue. 

— Charlotte  Smith. 

Of  all  the  numerous  groups  .nto  which  the  birds  are  divided  there  is 
none  other  so  uumerous  in  species,  so  varied  in  form,  so  brilliant  in 
plumage,  and  so  different  from  all  others  in  their  mode  of  life.  Inhab- 
itants exclusively  of  the  tropical  and  temperate  portions  of  America, 
they  constitute  the  most  charming  element  in  the  wonderfully  varied 
bird-life  of  the  New  World.  Buffon  considers  the  Humming  Bird  "  of  all 
animated  beings  .  .  .  the  most  elegant  in  form  and  brilliant  in  color. 
The  stones  and  metals  polished  by  art  are  not  comparable  to  this  gem 
of  nature.  She  has  placed  it  in  the  order  of  birds,  but  among  the  tiniest 
of  the  race — mc^xime  miranda  in  minimus ;  she  has  loaded  it  with  all  the 
gifts  of  which  she  has  only  given  other  birds  a  share.  Agility,  rapidity, 
uimbleness,  grace,  and  rich  attire  all  belong  to  this  little  favorite.  The 
emerald,  the  ruby,  and  the  topaz  glitter  in  its  garb,  which  is  never 
soiled  with  the  dust  of  earth,  for,  leading  an  aerial  life,  it  rarely  touches 
the  turf  even  for  an  instant.  Always  in  the  air.  Hying  from  flower  to 
flower,  it  shares  their  freshness  and  their  splendor,  lives  on  their  nectar, 
and  only  inhabits  those  climates  in  which  they  are  unceasingly  re* 
newed.^  Audubon  calls  the  Humming  Bird  a  ''  glittering  fragment  of 
the  raiobo w,"  and  asks :  <^  Who,  on  seeing  this  lovely  little  cc^aitiXXT^  \!i\<d^* 
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ing  on  humming  winglets  throagh  the  air,  suspended  as  if  by  magic  in 
it,  flitting  from  one  flower  to  another,  with  motions  as  graceful  as  they 
are  light  and  airy,  pursuing  its  course  and  yielding  new  delights  wher- 
ever it  is  seen  .  .  .  would  not  pause,  admire,  and  turn  his  mind 
with  reverence  toward  the  Almighty  Creator,  the  wonders  of  whose  hand 
we  at  every  step  discover,  and  of  whose  sublime  conception  we  every- 
where observe  the  manifestations  in  his  admirable  system  of  creation !" 

Bufibu's  characterization,  however,  is  somewhat  inaccurate  and 
slightly  overdrawn,  since  nature  has  no^ endowed  Humming  Birds  ^^  with 
all  the  gifts  of  which  she  has  only  given  other  birds  a  share,"  the  ab- 
sence of  melodious  voice  being,  as  a  rule,  a  conspicuous  deficiency  of 
the  tribe,  while  the  statement  that  they  are  *'  always  in  the  air"  is  very 
inaccurate,  Humming  Birds  requiring  the  same  repose  which  other 
kinds  find  necessary. 

The  author  of  that  magnificent  work,  "A.  Monograph  of  the  Trochi 
lidae^ — Mr.  John  Gould — in  recounting  his  own  experience  with  Hum- 
ming Birds,  if  less  extravagant  in  his  praise  of  them  is  no  less  en- 
thusiastic in  his  admiration.  ^^That  early  impressions  of  the  mind," 
says  he,  "  are  vividly  retained,  while  events  of  the  day  flit  from  our 
memory,  must  have  been  experienced  by  everyone.  How  vivid,  then, 
is  my  recollection  of  the  first  Humming  Bird  which  met  my  admiring 
gaze!  With  what  delight  did  I  examine  its  tiny  body  and  feast  my 
eyes  on  its  glittering  plumage !  This  early  impression,  I  well  remem- 
ber, gradually  increased  into  an  earnest  desire  to  attain  a  more  inti- 
mate acquaintance  with  the  lovely  group  of  birds  to  which  it  pertained, 
and  was  still  further  strengthened  when  an  opiK)rtunity  was  afforded 
me  of  inspecting  the,  at  that  time,  unique  collection  of  the  Trochilided 
formed  by  the  late  Mr.  George  Loddiges,  of  Hackney.  This  gentleman 
and  myself  were  imbued  with  a  kindred  spirit  in  the  love  we  both  en- 
tertained for  this  family  of  living  gems.  To  describe  the  feeling  which 
animated  us  with  regard  to  them  is  impossible.  It  can,  in  fact,  only 
be  realized  by  those  who  have  made  natural  history  a  study,  and  who 
pursue  the  investigation  of  its  charming  mysteries  with  ardor  and 
delight.  That  our  enthusiasm  and  excitement  with  regard  to  most 
things  become  lessened,  if  not  deadened,  by  time,  particularly  when 
we  have  acquired  what  we  vainly  consider  a  complete  knowledge  of 
the  subject,  is,  I  fear,  too  often  the  case  with  most  of  us ;  not  so,  how- 
ever, I  believe,  with  those  who  take  up  the  study  of  the  family  of 
Humming  Birds.  Certainly  I  can  affirm  that  such  is  not  the  case  with 
myself;  for  the  pleasure  which  I  experience  on  seeing  a  Humming 
Bird  is  as  great  at  the  present  moment  as  when  I  first  saw  one.  Dur- 
ing the  first  20  years  of  my  acquaintivuce  with  these  wonderful  works 
of  creation  my  thoughts  were  often  directed  to  them  in  the  day,  and 
my  night  dreams  have  not  unfrequently  carried  me  to  their  native 
forests  in  the  distant  country  of  America. 

*<In  passing  through  this  world  I  have  remarked  that  when  inquirers 
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of  a  strong  will  really  set  themselves  to  attain  a  definite  object  they 
generally  accomplish  it ;  and  in  my  own  case  the  time  at  length  arrived 
when  I  was  permitted  to  revel  in  the  delight  of  seeing  the  Humming 
Birds  in  a  state  of  nature,  and  to  observe  their  habits  in  the  woods  and 
among  the  great  flowering  trees  of  the  United  States  of  America  and 
in  Canada." 

It  is  not  the  naturalist  alone,  however,  who  has  been  attracted  by 
the  wonderful  beauty  of  Humming  Birds.  The  demand  for  them  is 
great  for  purely  ornamental  purposes,  and  thongh  this  has  vastly 
added  to  their  destruction  it  has,  as  a  fortunate  recompense,  enabled 
naturalists  to  become  better  acquainted  with  them,  the  immense  num- 
ber of  specimens  often  contained  in  milliners'  and  taxidermists'  stocks 
frequently  yielding  species  which  otherwise  would  scarcely  have  become 
known  to  science.  ^<  Both  Frenchmen  and  Belgians,"  says  Mr.  Gould, 
"have  proceeded  to  South  America  to  procure  supplies  of  these  birds, 
and  dealers  from  those  countries  have  established  themselves  in  some 
of  the  cities  of  that  part  of  the  world  for  the  like  purpose.  From  Sta. 
¥6  de  Bogota  alone  many  thousands  of  skins  are  annually  sent  to  Lon- 
don and  Paris,  and  sold  as  ornaments  for  the  drawing-room  and  for 
scientific  purposes.  The  Indians  readily  learn  the  art  of  skinning  and 
preserving,  and,  as  a  certain  amount  of  emolument  attends  the  collect- 
ing of  these  objects,  they  often  traverse  great  distances  to  p  ocure 
them;  districts  more  than  a  hundred  miles  on  either  side  of  Bogota 
are  strictly  searched  ;  and  hence  it  is  that  from  these  places  alone  we 
receive  not  less  than  seventy  species  of  these  birds.  In  like  manner 
the  residents  of  many  parts  of  Brazil  employ  their  slaves  in  collecting, 
skinning,  and  preserving  them  for  European  markets,  and  many  thou- 
sands are  annually  sent  from  Kio  de  Janeiro,  Bahia,  and  Pernambuco. 
They  also  supply  the  inmates  of  the  convents  with  many  of  the  more 
richly  colored  species  for  the  manufacture  of  artificial  feather-flowers." 
Vast  numbers  are  also  used  by  the  natives  of  Mexico  in  producing  the 
wonderful  feather  pictures  for  which  the  descendants  of  the  Aztecs  are 
famous. 

Begarding  the  method  by  which  specimens  of  these  dimunitive  birds 
are  obtained  by  the  collector,  there  exists  much  popular  misunder- 
standing. "  Many  really  absurd  statements,"  says  Mr.  Gould,  "  have 
been  made  as  to  the  means  by  which  these  birds  are  obtained  for  our 
cabinets.  It  is  most  frequently  asserted  that  they  are  shot  with  water  or 
with  sand.  Now,  so  far  as  I  am  aware,  these  devices  are  never  resorted 
to,  but  they  are  usually  procured  in  the  usual  way,  with  Nos.  10  and 
11  shot,  those  being  the  sizes  best  suited  for  the  purpose.  If  smaller 
shot  be  used  the  plumage  is  very  frequently  so  cut  and  damaged  that 
the  specimen  is  rendered  of  little  or  no  value.  By  far  the  greater  num- 
ber fall  to  the  clay  ball  of  the  blowpipe,  which  the  Indians,  and  in 
some  instances  even  Europeans,  use  with  perfect  certainty  of  aim.  .  . 
•    •    In  Brazil  very  fine  nets  are  employed  for  this  purpose,  but  how 
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this  engine  is  employed  I  am  unable  to  state.  Unfortanately  for  me 
many  specimens  of  the  fine  species  Oometes  sparganurus^  in  my  posses- 
sion have  been  obtained  by  means  of  birdlime,  and  this  is  evidently 
the  way  in  which  these  birds  are  captured  in  the  neighborhood  of 
Cbuquisaca." 

On  account  of  the  immense  destruction  of  Humming  Birds  for  the 
various  ornamental  purposes  mentioned  above,  certain  species  are  said 
to  be  on  the  verge  of  extinction.  The  wonder  is  that  they  are  not  long 
ago  extinct,  for  the  number  of  individuals  which  have  been  destroyed 
is  simply  beyond  computation.  Three  thousand  skins  of  the  Buby-and- 
topaz  Humming  Bird  {Clirysolampis  moschitus)  alone  are  said  to  have 
been  shipped  from  a  Brazilian  port  in  a  single  consigtiment^  while  at  a 
public  sale  of  bird  skins,  held  in  London,  March  21, 1888,  more  than 
12,000  Humming  Bird  skins  were  dis|>osed  of!  And  in  one  week  during 
the  same  year,  there  were  sold  at  auction  in  London  400,000  Hum- 
ming Birds,  and  other  birds  from  North  and  South  America,  the  former 
doubtless  comprising  a  very  considerable  percentage  of  the  whole  num- 
ber.t  Surely  this  stupendous  slaughter  foreshadows  the  speedy  exter- 
mination of  many  species.  If  it  does  not,  what  a  commentary  on  the 
amazing  wealth  of  bird-life  in  the  tropics  of  America  I 

EARLY  HISTORY. 

Humming  Birds  being  one  of  the  special  products  of  the  New  World« 
and  coii8e(|uent]y  unknown  to  the  ancients,|  it  of  course  follows  that 
their  literature  is  contined  to  the  period  following  the  discovery  of 
America  by  Columbus.  According  to  Lesson,  *^The  first  mention 
which  is  made  of  Humming  Birds  in  the  narratives  of  adventurers 
who  proceeded  to  America,  not  with  the  design  of  studying  its  nat- 
ural productions,  but  for  the  discovery  of  gold,  dates  from  1558,  and 
is  to  be  found  in  Les  Singularites  de  la  France  Antarctique  (Brazil) 
of  Andr6  Thevet  and  Jean  de  L6ry,  companions  of  La  Yillegaignon, 
who  attempted  in  1555  to  found  a  French  colony  there;  but  these  sn- 
perticial  accounts  would  not  have  unfolded  their  natural  history  had 
not  the  old  naturalists  who  published  their  observations  at  the  com- 
mencement of  the  seventeenth  century  taken  care  to  make  them  better 
known ;  and  we  tind  some  good  accounts  of  them  in  the  voluminous 
compilation  of  Nieremberg,  in  the  collection  of  fragments  from  the  great 
works  of  Hernandez  or  Fernandez,  and  in  those  of  Piso.  Ximenes, 
Acosta,  (lornara,  Marcgrave,  Garcilasso,  and  Dutertre  often  mentiou 


*  For  a  description  of  IhiH  exquisitely  beautiful  bird  see  pages  308,309. 

t  This  inforniation  is  taken  from  The  Auk,  July,  1888,  pp.  334,  335. 

t  It  is  true  tbat  the  iiuiue  of  the  typical  genus  (Trovhilua),  from  wbiob  tbe  Dame  of 
the  family  (Trochilida)  is  taken,  is  a  classical  Greek  name,  Tpbxt^oct  troekUuB or  tn- 
chUoti ;  but  the  bird  ho  called  by  Herodotus  was  tbe  Crocodile  bird  (P/«vui»if|  mgjgp' 
tiH9)f  a  small,  ploverlike  bird,  which  is  said  to  feed  upon  tbe  leeches  which  ImI^ 
tbemoelvos  to  tbe  crocodile,  even  euteriug  the  monster's  open  mput^  (q  49  tQ% 
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these  birds,  but  their  remarks  are  so  superficial  that  it  woiiUl  be  of 
little  ase  to  quote  them  now.  Towards  the  ead  of  the  same  century 
Sir  Hans  Sloane,  Gatesby,  Edwards,  Brown,  Father  Labat,  Plumier, 
Louis  Feuill6e,  and  llochefort  gave  tolerably  complete  figures  and  de- 
scriptions of  some  of  the  species,  but  it  was  not  until  the  commence- 
ment of  the  eighteenth  century  that  we  became  better  acquainted  with 
their  natural  history."  The  naturalist-traveler  Marcgrave  minutely 
described  several  species  of  Humming  Birds  in  his  Natural  History 
of  Brazil,*  published  in  Amstenlam  in  1648,  an  entire  chapter  (iv, 
pp.  196-198)  being  devoted  to  these  birds  under  the  heading  of  "  Vari- 
ous species  of  Guainumbi"  (Ouainumbi  varice  species)^  Ouainumhi  or 
Chiinambi  being  the  Brazilian  name  for  a  Humming  Bird,  as  are  also, 
in  the  language  of  separate  tribes,  the  terms  Aratica  and  Arataratagu- 
acu.  Humming  Birds  were  also  well  described  by  C6sar  de  Bochefort 
in  his  Histoire  Naturelle  et  Morale  des  lies  Antilles  de  PAm^rique 
(published  in  1G58),  in  which  also  they  were  allotted  a  special  chapter 
(Article  xvii,  pp.  176-181). 

The  earliest  notice  of  the  common  Euby-throated  Humming  Bird 
{TrodiiliM  colubris)  of  eastern  North  America  that  I  have  been  able  to 
find  is  an  extract  from  <*  a  letter  written  from  Boston  in  New  England, 
October  26,  1670,'^  by  John  Wiuthrop,  Esq.,  governor  of  Connecticut, 
to  Francis  Willughby,  Esq.,  and  published  in  the  Philosophical  Trans- 
actions, vol.  VI  (1671),  p.  2223.  It  refers  to  a  nest  and  two  eggs,  evi- 
dently a  great  curiosity  at  that  time,  as  the  article  which  follows  will 
show: 

I  Bend  you  withal  a  little  Box,  with  a  Curiosity  in  it,  which  perhaps  will  be  counted 
a  trifle,  yet  'tis  rarely  to  be  met  with  even  here.  It  is  the  curiously  contrived  Nest 
of  a  Hamming  Bird, t  so  called  from  the  humming  noise  it  maketh  whilst  it  flies. 
'Tisan  excee«IiQg  Ittle  Bird,  and  only  seen  in  Summer,  and  mostly  iu  Gardens,  ilying 
from  flower  to  flower,  sucking  Honey  oat  of  the  flowers  as  a  Bee  doth  ;  as  it  flieth  not 
lighting  on  the  flower,  but  hovering  over  it,  sucking  with  its  Ion;;  Bill  a  sweet  sub- 
■tnoce.  There  are  in  the  same  Nest  two  of  that  Birds  Eggs.i  Whether  they  use  to 
liavo  more  at  once,  I  know  not.  I  never  saw  but  one  of  these  Nests  before  ;  and  that 
was  sent  over  formerly,  with  some  other  Rarities,  but  the  Vessel  miscarrying  you 
received  them  not. 

Twenty-two  years  later,  there  appeared  in  the  same  journal  (Philo- 
Bophical  Transactions,  vol.  xvii,  1093,  pp.  700-761),  what  seems  to  be 
the  first  special  description  of  the  bird  itself,  entitled  ^'  The  description 
of  the  American  Tomineus  or  Humming  Bird,  communicated  by  Nehe- 
miah  Grew,  M.  D.  and  Fellow  of  the  Royal  Society,"  which  also  is  worth 
quoting  in  full,  the  description  having  been  written  <^  by  Mr.  Hamersly, 
of  Coven  try  :** 


'Historia  NatvraliB  BrazillaB,  Anspicio  et  Beneficio  Illnstriss.  I.  Mavritii  Com. 
^umubr,  [etc.].    By  Goilelml  Pisonis,  M.  I).,  and  Georgi  Marcgravi  de  Liebstad. 

t  Of  which  see  a  notable  ^Description  in  the  History  of  the  Antiles  L  1. 0.  15.  art.  17, 
%here  it  hath  the  name  of  Colihry, 

%  These  Egge  were  ao  small,  that  being  weighed  by  the  Publisher,  the  one  weighed 
Uofc  aboQfc  5  grains,  the  other  3| :  And  the  whole  Nest  weighed  no  more  thau^  ^Wixi^. 

H.  Mis.  129,  pt.  2 17 
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There  is  in  most  parts  of  America  a  Bird  called  by  the  EnglUk  the  Hum  Bkdf  by 
the  Spaniard  TomineM.  He  is  of  the  most  shluing  green  Color  [<to],  and  very  resplend- 
ent ;  the  Colour  Isic']  doth  something  resemble  some  of  onr  English  Drake-headt.  It 
doth  inhabit  some  of  the  colder  parts  of  America^  as  well  as  in  the  hotter.  It  is  the 
least  of  all  Birds  that  I  have  seen  there  or  in  England;  her  Leg  and  Foot  together 
is  but  half  an  Inch,  the  other  parts  aosworabley  and  the  Trnnk  of  her  Body  not  an 
inch.  I  did  weigh  one  (in  those  part«)  as  soon  as  over  it  was  kill'd,  whose  Weight 
was  the  tenth  part  of  an  Ounce  Avoirdupolse,  which  I  take  to  be  aboat  the  weight  of  a 
Coined  Six-pence.  And  I  have  weighed  hero  in  England  a  Tit-mouae  (which  I  take  to 
be  the  least  Bird  hero),  and  it  weighed  above  Two  Shillings,  and  some  Haifa  Crown. 
I  saw  one  of  those  Nests  made  of  Cotton- Wool,  in  form  and  bigness  of  the  Thumb  of 
a  Man's  Glove,  with  the  Taper  end  set  downwards,  wherin  were  two  Eggs  of  the  big- 
ness of  a  Poa,  of  oval  Form.  Who  can  but  admire  to  see  the  whole  Body,  and  all  the 
parts  of  a  Bird  folded  up  in  an  Egg,  little  bigger  than  a  Pepper-Coru  f  They  feed 
by  thrusting  their  Bill  and  Tongue  into  the  bla<»oms  of  Trees,  and  so  sack  the  sweet 
Juice  of  Honey  from  them;  and  when  ho  sucks  he  sits  not,  but  bears  up  his  Bodj 
with  a  hovering  Motion  of  \i\a  Wings  :  But  for  the  relation  that  he  is  a  curioos  sing- 
ing Bird,  I  think  it  uutruo.  Qod  in  many  of  his  Creatures  is  bonntifal,  yet  not  Itr- 
ish  ;  for  I  did  observe  them  several  years,  but  never  heard  them  sing;  and  the  Pea- 
cock and  Jay,  though  they  bo  of  a  Oue  Plume,  yet  no  Singers ;  and  so  I  think  this 
Bird  is  so  beautiful  to  the  Eye,  as  not  to  please  the  Ear.  An  Indian  Saggamoreis  not 
in  his  full  Pomp  and  Bravery  without  oue  of  those  Birds  in  his  Ear  for  a  Pendant. 
He  is  called  the  Ham- Bird  or  Hamming- Bird j  because  some  say  he  makes  a  noise  like 
a  Spinning  Wheel  when  lie  Hies,  which  I  think  ratiier  an  Imagination  than  real ;  for 
I  have  been  many  times  very  near  them,  both  when  they  hover'd  and  when  they  did 
tiy,  and  I  never  hoard  any  Noise ;  besides,  their  Body  and  Wings  are  too  small  to 
strike  Air  enough  to  make  auy  Noise. ^  But  of  this  I  shall  not  be  positive,  because 
some  Authors  are  opposite  to  me.  It  is  a  Solitary  Bird  :  I  never  saw  bnttwo  at  a  time 
together,  viz.  the  Male  and  tho  Female,  they  being  easily  known  when  together,  the 
Male  being  soinowhat  bigger  than  tho  Female,  t 

If  one  takes  a  stualL  Bird's  Wing,  and  stand  4  or  r>  yards  from  a  Candle  (when  dark) 
and  open  the  Wing,  and  look  thro'  it  at  the  Candle,  he  may  see  a  most  elegant  Colour 
of  rod  and  green,  which  green  doth  somothiug  resemble  the  Colonr  of  this  Bird. 

The  tecbnicaliiterataro  pertaining  to  Haminiug  Birds  is  very  exten- 
sive, perhaps  exceeding  in  the  uutnber  of  separate  titles  that  of  any 
otiier  group.  *'  Most  of  it,"  says  Dr.  Cones,  "is  ' special/  that  is,  rep- 
resented by  books  and  papers  exchisively  devoted  to  this  group  of 
birds."  "  Hummers,"  says  the  learned  bibliographer  just  quoted,  "  are 
very  peculiar  birds,  and  their  study  may  almost  be  said  to  form  a  par- 
ticular department  of  ornithology;  in  fact,  the  word  ^  trochilidist' has 
been  coined  to  designate  those  who  pay  special  attention  to  this  branch 
of  science;  and  there  are  few  ornithologists  who,  however  great  their 
general  acquirements,  can  be  considered  experts  in  this  study.}" 


"  Perhaps  the  writer's  hearing  was  defective. 

t  Another  error ;  the  reverse  being  the  case  when  there  is  any  differenoe  in  siM 
between  the  sexes.  It  is  singular  ho  did  not  notice  the  difference  of  color  between 
the  Hoxcs,  the  brilliant  ruby  throat  of  the  male  being  so  conspicnons  an  ornament 

t  Third  Installment  of  American  Ornithological  Hibliography.  By  Dr.  Elliott  Cosei, 
U.  S.  A.  HuDetin  of  the  (J.  S.  Geological  and  Geographical  Survey  of  the  Territoriei, 
vol.  V,  No.  4,  1879,  p.  GIK). 

In  this  exceedingly  nseful  work,  there  are  given  under  the  heading*of  Tr^ckilii^ 
(pp.  659-690)  nearly  three  hnndred  separate  titles,  which  shows  how  favorite  a  UM' 
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The  extent  to  which  our  knowledge  of  Hamming  Birds  has  grown 
may  be  realized  when  it  is  considered  that  in  1758,  when  the  tenth 
edition  of  Linnseus's  Systema  Natune  was  pablished,  only  eighteen 
species  were  known,  while  at  the  present  time  the  total  namber  of  rec- 
ognizable  species  and  subspecies  is  not  far  from  five  hundred.  The 
gradual  evolution  of  our  knowledge  on  the  subject  is  thus  outlined  by 
Dr.  Cones  in  the  bibliography  from  which  we  have  previously  quoted : 

In  1758,  when  Linnieas  applied  his  system  oonsisteatly  to  birds,  in  the  tenth  edi- 
tion of  the  Systema  Naturte,  be  nsed  the  classic  word  Troohilua  for  a  genus  coexten- 
sive with  the  modem  family  TrochUidWy  and  catalogued  18  species,  mostly  based  upon 
descriptions  or  figures  furnished  by  Seba,  Brown,  Sloane,  Catesby,  Edwards,  Clnsius, 
and  Albin,  with  references  also  to  the  Mus.  Ad.  Fr.  In  the  twelfth  edition,  1766, 
this  number  was  increased  to  22,  with  many  additional  references,  as  to  Marcgravci 
Willughby,  Ray,  and  especially  Brisson. 

In  1760,  the  last-named  famous  ornithologist  gave  us  what  may  be  deemed  the 
first  extende<l  or  in  any  sense  '*  monograph ic^' account  of  TrochilidcB,  Studiously 
collating  the  already  numerous  notices  scattered  through  works  of  the  character  I 
have  mentioned,  as  well  as  through  the  illustrated  and  other  natural  history  treatises 
of  his  predecessors  in  ornithology,  he  was  enabled  to  describe  with  his  customary 
elaboration  no  fewer  than  36  species  and  to  present  a  copious  bibliography.  He 
also  made  the  first  tenable  genera  of  Hummers  after  TrochiluSf  dividing  the  whole 
family  into  two  groups,  PolytiHM  and  MellUugaf  one  containing  large  species  with 
curved  bills,  the  other  small  species  with  straight  bills.  In  this  action  of  Brisson's 
we  see  the  origiu  of  the  curious  fashion  which  so  long  endured  among  French  writers, 
that  of  distinguishiug  ^*  Colibris  ^*  from  **  Oiseaux-mouches  "  among  TroekiUdcB,  It  is 
also  notable  as  the  starting-point  of  a  generic  subdivision  of  the  group  which  was 
destined  at  length  to  reach  the  farcical  and  scandalous  extreme  of  some  350  genera 
for  few  more  than  400  known  species. 

In  1779,  BufTon  adopted  the  same  two  divisions  of  *^ Colibris''  and  '^Oiseaux- 
monchos,"  preseuting  19  species  of  the  former  and  24  of  the  latter  group,  a  total  of 
43  DrockUidcB,  If  wo  except  the  mere  naming  and  describing  of  some  additional 
species  by  Gmeliu  and  Latham,  nearly  all  that  had  been  learuod  of  the  birds  up  to 
the  close  of  the  last  century  was  reflected  in  the  works  of  these  two  famous  French 
authors. 

In  1788,  the  industrious  but  indiscriminate  and  incompetent  compiler  of  the  Thir- 
teenth edition  of  the  Syst.  Nat.  produced  a  total  of  65  species  of  TrochiliM,  None 
were  described  except  at  second-hand,  but  to  many  of  them  binomial  names  were 
first  affixeil.  Two  years  afterward  65  species  of  Trochilus  were  recorded  in  the 
Ind.  Orn   of  Latham.* 

We  are  thus  brought,  by  the  stepping-stones  of  but  few  works  requiring  special 
mention  here,  to  the  opening  of  the  nineteenth  century,  which  saw  Audebert  and 
VieiUot's  luxurious  work,  Ois.  Dor^s,  perhaps  the  first  ornithological   work  which 

ily  this  has  been  with  writers.  Au  ^'Addendum  to  the  Trochilidte  (pp.  690-69*^), 
which  embodies  a  systematic  review  of  Trochilidine  literature,  and  an  **  Index  Qen- 
erum  Trochilidarum'' (pp.  692-696),  consisting  of  au  alphabetical  list,  with  refer- 
ences, of  no  less  than  four  hundred  and  six  different  generic  names  (including  some- 
times two  or  more  different  spellings  of  the  same  name),  render  this  bibliography 
very  complete  np  to  date,  and  quite  indispensable  to  any  one  doing  special  work  upon 
this  gronp  of  birds. 

*  The  eighth  volume,  1812,  of  Shaw's  Qen,  Zool.  gave  70  species  of  Troohilua, 
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undertook  to  reproduce  metallic  reflections  of  plamage.  The  feathery  Iris  of  tbetie 
exquisite  creatures  is  always  fascinating,  and  there  are  no  more  favorable  snbiects 
for  flittering  plates.  The  work,  indeed,  was  not  exclnslvely  a  monograph  of  the 
Hummers,  but  the  Histoire  Natnrelle  des  Colibris  et  des  Oiseaux-moucbes  formed 
a  largo  part  of  the  undertaking.  Scientific  names  were  not  used  in  the  Ois.  Dor., 
but  a  technical  nomenclature  of  the  subjects  of  the  work  was  famished  by  Vieillut 
iu  1817. 

The  first  great  illustrated  work  on  Hummers  exolusiyely  was  Lesaon'Sy  published 
iu  parts,  from  1829  to  1832,  the  parts  beiug  afterward  grouped  in  three  separately 
titled  volumes.  This  author  described  and  figunnl  in  colors  apward  of  100  (about  110) 
species,  many  of  which  were  actually  new,  and  to  many  more  of  which  new  names 
were  givpu.  A  very  few  geuera,  additional  to  or  in  place  of  Brisson's,  had  mean- 
while been  proposed  ;  but  Lesson  was  the  first  to  introduce  any  oonsiderable  nnmber 
of  now  generic  names.  Mauy  of  those,  however,  which  Gray  and  others  have  since 
cited  as  generic,  were  certainly  not  used  or  intended  as  such  by  Lesson,  beiug  simply 
vernacular  designations  of  certain  *'  tribes  "  and  ''  races"  among  which  he  distributed 
the  Trochilidfv,  such  words  as  *'  Bleuets  "  and  "Queues  6troites,"  for  example.  French 
authors  were  (and  I  think  many  of  them  still  are)  such  sinners  iu  spelling  that  it  ia 
not  always  easy  to  say  what  words  of  theirs  they  would  have  us  take  as  technical. 
Possessing  a  copious  and  voluble  vocabulary,  largely  supplemented  by  j^esture- 
speech  or  sli rug-language,  and  violating  iu  their  articulation  the  usual  powers  of 
written  characters,  they  not  only  acquired  a  trick  of  gallicizing  technical  words,  but 
they  also  cultivated  a  characteristic  habit  of  rising  sui>erior  to  orthography.  If 
Vieillot  could  write  Cripairina  for  Cryptorhxna  without  flinching,  we  need  not  wonder 
that  Lusuiou  invented  Oriitsmj^a,  which  he  defended  as  against  OmifAomjria,  or  that 
some  of  his  successors  reached  the  height  of  OrnysmiaX 

The  Hummers  have  always  been  objects  of  study  peculiarly  agreeable  to  French 
ornithologists.  Their  daintiness,  so  to  speak,  seems  to  suit  the  national  getiias. 
French  literature,  therefore,  figures  iu  the  written  history  of  these  birds  to  an  ex.eot 
greater  than  that  observable  in  any  other  family  of  birds.  About  the  time  we 
have  reached,  however,  several  English  names  became  prominent  in  the  present  con- 
ncH'tion,  as  those  of  Swainson,  Vigors,  Loddiges,  and  especially  Jardiue,  for  Qonld 
had  nut  then  begun  the  work  which  was  afterward  to  identify  his  name  with  Tro- 
cliilidiue  literature.  Swainson  had  already  classified  the  Hummers  as  a  part  of  his 
general  scheme,  describing  some  new  species  and  establishing  certain  geuera.  In 
18'.{3,  and  thus  upon  the  heels  of  Lesson's  memoirs.  Sir  William  Jardiue  prepared  bis 
monography,  to  the  valuable  and  agreeable  text  of  which  Lizars  contributed  beanti- 
fill  illustrations.  The  home  of  the  Hummers  was  heard  from  the  same  year  iu  La 
Llavo's  Memoria,  and  Schreibers's  Collectanea  of  same  date  consisted  only  of  these 
birds.  From  this  time  until  the  beginning  of  Gouhrs  great  work  iu  1841)  appeared 
no  monographic  treatise  on  Trochilidw.  But  the  period  was  one  of  great  activity, 
among  both  English  and  French  writers  ;  the  accumulation  of  material  was  rapid 
and  incessant,  and  many  papers  of  these  years  described  new  geuera  and  species, 
though  too  often  hastily  and  inadequately.  In  England,  Gould  and  Fraser  were 
busy  with  their  materials.  In  France,  the  writings  of  Lesson  continued;  Bourcier 
became  prominent  in  the  number  of  his  papers;  while  Boissoneau,  DeLattre,  Gervais, 
Longuemare,  and  others  made  their  respective  contributions.  This  was  the  x>eriod  of 
accumulation  rather  than  of  cLaboration  ;  numberless  new  names  were  introduced, 
but  among  them  were  many  synonyms,  both  generic  and  specific,  little  or  no  sys- 
tematic revision  of  the  subject  being  efiected,  nnless  Qould's  Draft  Arrangemenif 
the  precursor  of  his  Monographj  be  considered  of  such  character. 

The  thirteen  year?,  1849-1861,  during  which  Gould's  work  was  pending,  marked  the 
next  period  in  the  history  of  the  subject.  The  preparation  of  this  great  work  held 
its  author,  already  recognized  as  the  leading  Trochilidist,  to  his  subjeot ;  and  the 
appearance  of  successive  parts  served  as  a  continual  stimulus  to  others  to  moTO  in 
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the  aame  difeeiion.  The  aathor  pnblislied  many  papers  describing  earsonly  new  ob* 
Jecto  aboat  to  be  depicted  in  his  magnificent  folios,  and  several  French  ornitholo- 
gists, notably  Bourcier  and  Malsant,  were  little  behind  him  iu  this  respect.  The 
period  was  also  marked  by  the  appearance  in  England  of  Martin's  General  History^ 
iu  some  sense  a  oontin nation  of  Jardine's  work.  It  was  furthermore  characterized 
by  the  malignant  epidemic  which  we  ma^  call  the  genus-itch,  which  broke  out  simnl- 
taneoQsly  iu  1849,  from  two  foci  of  contagion,  in  France  and  in  Germany,  and  proved 
disastrous  in  the  extreme.  The  infectiou  reappeared  in  an  aggravated  form  in  1854, 
and  Trochilidine  literature  has  never  entirely  recovered  from  its  effect. 

Many  genera  of  Hummers,  notably  Swainson's,  Lesson's,  and  Gould's,  had  been 
foand  acceptable  and,  indeed,  necessary ;  but  the  most  embarrassing  results  attended 
the  steps  of  some  authors  who  coined  names  on  the  glancing  of  a  feather  in  this  beau- 
ttfnl  group  of  birds.  As  just  stated,  serions  difflcnlty  began  in  1849,  in  those  parts  of 
Bonaparte's  CompectM  and  of  Reiohenbach's  Syatema  which  treat  of  Trochilidai:  and 
in  1854  each  of  these  authors  increased  it  immeasurably,  the  one  in  his  TahleaUf  the 
other  in  his  Aufzdklung.  But  I  have  on  previous  pages  sufficiently  commented  upon 
this  matter. 

The  completion  of  Gould's  splendid  monument  closed  this  period  of  accnmulation. 
The  snbject  had  grown  rapidly  and  had  become  unmanageable.  Some  authors  had 
simply  amused  themselves  in  "playing  chess"  with  the  names  of  Hummers,  and 
many  bad  pressed  forward  with  new  species  upon  insufficient  examination  of  known 
material  or  inadequate  regard  for  what  others  had  published.  The  fog  of  synonymy 
had  completely  enveloped  the  subject.  It  was  hazardous  to  enter  it,  and  it  seemed 
almost  hopeless  to  attempt  to  lift  it.  The  Monograph  represented,  therefore, 
rather  a  broad  and  secure  basis  for  future  investigation  than  any  final  accomplish- 
ment. It  gave  a  series  of  360  colored  plates  of  about  as  many  species,  real  or  nomi- 
nal, with  accompanying  descriptive  letter-press,  other  species  added  in  the  IntiO' 
dnoiion  raising  the  total  to  416,  referred  to  123  genera.  But  many  new  names, 
generic  and  specific,  were  still  to  see  the  light;  many  others  were  to  sink  into  syn- 
onymy; the  nomenclatnre  was  still  shifting;  in  short,  studious  and  judicious  syste- 
matic revision  of  the  whole  subject  was  imperatively  demanded.  If  Gould's  work 
made  this  necessity  apparent,  it  also  immeasurably  contributed  to  the  desired  result. 

Previous  to  this  GU>nldian  period  American  writers  did  next  to  nothing  for  the 
special  literature  of  the  family;  but  dnrins;  this  time  and  subsequently  many  new 
species  were  described  by  Lawrence.  Iu  1860,  and  therefore  just  before  the  period 
closed,  Germany  brought  a  fascicle  of  the  Mu8eum  Heineanum  to  bear  upon  the 
subject,  many  new  genera  and  some  new  species  being  described  by  Cabanis  and 
Heine.  In  1863  the  Trochilidica  of  the  last-named  author  appeared  in  the  J.  f,  0,t 
with  a  similar  result.  In  1H66  MM.  Mulsant  and  Verreaux's  Eaaai  d^ane  Claasification 
MModique  appeared  as  the  precursor  of  a  more  elaborate  work  then  contem- 
plated, containing  fresh  accessions  to  the  number  of  genera  with  which  the  family 
was  destined  to  be  burdened  and  a  rearrangement  of  the  whole  group.  This  decade, 
1H61-1870,  saw  also  a  fair  number  of  minor  papers,  calling,  however,  for  no  special 
remark  here.  It  represented  flood-tide  in  the  mere  describing  of  species,  and  their 
rearrangement  in  fhtile  genera ;  the  ebb  necessarily  followed. 

The  state  of  the  case  at  that  moment  was  faithfully  reflected  in  Gray's  Handlist. 
This  catalogued  469  species,  real  or  nominal,  distributed  in  163  genera  or  subgenera 
and  carrying  a  load  of  synonymy  amounting  in  the  aggregate  to  perhaps  800  specific 
and  300  generic  names.  This,  it  will  be  remembered,  is  irrespective  of  the  endless 
combinations  of  generic  and  specific  names  which,  were  they  counted,  might  represent 
a  total  of  several  thousand  binomial  names  which  have  been  imposed  upon  a  family 
of  birds  consisting  of  few  more  than  400  known  species,  conveniently  referable  to 
about  one-fourth  as  many  modem  genera! 

Snch  a  state  of  things  as  this  inevitably  tended  toward  a  healthy  reaction ;  and 
during  the  last  decade  the  accessions  of  new  names  have  been  fairly  ofiEset  by  the  re- 
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dnction  of  others  to  synoDyms.  It  is  trae  that  the  HUtoire  Natur^lU  dm  Oiteavx- 
mouches  of  MM.  Mulsant  aud  Verreaux  and  M.  Malsant's  Catalogue— theae  beinfc 
among  the  most  notable  publications  of  this  period — can  scarcely  be  regarded  as  tend- 
ing in  this  direction,  viewing  the  many  additional  new  names  which  they  present. 
Having  seen  neither  of  these  treatises,  I  can  not  judge  of  their  claims  to  be  considered 
as  advancing  or  improving  the  science.  But  it  can  not  be  doubted  that  the  patient 
and  faithful  study  which  Messrs.  D.  G.  Elliot  and  O.  Salvin  have  of  late  applied  to 
the  amelioration  of  Trochilidino  affairs  has  done  much  toward  (he  needed  reform. 
These  skillful  oruithologists  have  published  numerous  papers  reviewing  different 
groups  of  Hummers,  under  the  most  advantageous  circumstances  as  regards  handling 
material  and  examining  literature,  and  their  criticisms  have  been  of  the  greatest 
service,  not  only  in  defining  genera  and  species,  but  in  sifting  synonymy  and  settling 
nomenclature.  Mr.  Elliot's  labors  have  borne  their  final  fruit  in  his  Clas$ifieation 
and  SynopHs  of  ilie  Trochilidce.  However  qualified  a  success  the  experts  may  con- 
clude this  performance  to  be,  it  is  certainly  a  great  boon  to  the  working  ornitholo- 
gist, and  a  faithful  reflection  of  the  present  state  of  our  knowledge  respecting  the 
exquisite  creatures  to  the  elucidation  of  whose  history  it  is  devoted. 

NAMES  AND  THEIR  ORIGIN. 

The  origin  aiid  meauing  of  the  term  <<  Hamming  Bird"  aud  of  other 
names  by  which  these  birds  are  known  in  varioas  laugaages  are  very 
tersely  explained  by  Mr.  Gould  in  his  magnificent  Monograph  of  the 
TrocbilidsB,  as  follows : 

The  questions  have  often  been  asked,  Whence  is  the  term  Humming  Bird  derived? 
and   Why  is  the  bird  so  called  ? 

I  may  state  in  reply  that  owing  to  the  rapid  move  ment  of  the  wings  of  most  of  the 
members  of  this  group,  but  especially  of  the  smaller  species,  a  vibratory  or  hamming 
sound  is  produced  while  the  bird  is  in  the  air,  which  may  be  heard  at  the  distance 
of  several  yards,  and  that  it  is  from  this  circumstance  that  the  trivial  name  bj 
which  tliene  birds  are  known  in  England  has  arisen.  In  France  they  are  recognised 
by  the  terms  Oiseau-Mouche  [fly-bird]  and  Colihrl ;  in  Germany  their  common  appel- 
lation is  Kolibri;  by  the  Dutch  tboy  are  called  KoUhrielje;  by  the  Spaniards,  Pica- 
ftores  [flower  peckers]  and  Tomino]  by  the  Portuguese,  Tomeneoo  and  Bdja  flor;  in 
the  neighborhood  of  Xalapa  thoy  are  known  by  the  names  of  Chupa-rota  aud  Ckup^ 
myritiy  Kose-sucker  and  Myrtle-sucker ;  by  the  Creoles  of  the  Antilles  and  Gniaoa 
they  are  knowu  by  the  names  of  Murmures  [murmurers],  Bourdons^  and  Frou-froui, 
From  the  Mexicans,  Peruvians,  aud  other  nations  of  South  America  they  have 
received  various  appelations,  such  an  Ourissa,  Hiiitziizilt  Tzitztolotlf  GuanumbUit 
Quinti  or  Quintiutf  Quind^,  Viticlinj  Pigada,  and  Courbiri,  all  terms  of  a  metaphorical 
character,  siguifyiug  '^rays  of  the  sun,"  *^  tresses  of  the  day-star,''  ''murmuring 
birds,"  etc. 

In  addition  to  the  foregoing,  Marcgrave  mentions  Ouainumbi  or 
Guinambij  Aratica,  and  Aratarataguaca  as  names  by  which  tbey  were 
known  among  the  Brazilian  Indiaus  of  his  day.  TheEnglish  name,  Hum- 
ming Bird,  is  sometimes  shortened  into  Hummer,  but  this  term  is  not  so 
satisfactory  as  the  other,  notwithstanding  the  advantage  of  brevity. 

GEOGRAPHICAL  DISTBIBUTION. 

The  Humming  Birds,  more  than  any  other  family,  constitute  the 
most  remarkable  feature  of  the  New  World  bird-life.  They  have  abso- 
lutely DO  representatives  in  any  other  part  of  the  world,  the  Swifts  being 
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;he  nearest  relatives  they  have  in  other  countries.  When,  in  the  classi- 
ication  of  birds,  saperficial  or  general  resemblance  was  more  considered 
;hau  structural  affinity,  the  Humming  Birds  were  supposed  to  have 
"epresentati  ves  in  the  tropical  regions  of  the  eastern  hemisphere  in  the 
3nn  Binls  {Nectariniidce)]  but  the  latter  belong  to  a  different  order, 
Passerea,  and  are  not  very  unlike,  in  their  general  structure,  the  Ameri- 
»n  family  of  Honey  Creepers  {C(£reh%dce\  of  which  they  may  be  con- 
lidered  the  more  brilliantly  colored  Old  World  analogues. 

Of  all  the  many  families  of  birds  which  are  entirely  peculiar  to  the 
ich  bird-fauna  of  America,  the  Humming  Birds  probably  constitute 
;he  most  numerous  assemblage,  about  500  distinct  kinds  being  now 
cnown,  while  others  are  being  brought  to  light  with  almost  every  fresh 
collection  made  in  Mexico,  Central  America,  or  the  higher  lands  of 
South  America. 

They  abound  most  in  mountainous  countries,  where  the  configuration 
)f  the  surface  and  productions  of  the  soil  are  most  diversified  within 
imall  areas.  Their  center  of  abundance  is  among  the  northern  Andes, 
between  the  parallels  of  10  degrees  north  and  south  of  the  equator,  from 
»vhich  region  they  gradually  diminish  in  numbers  both  to  the  northward 
md  southward,  but  much  more  rapidly  toward  the  extensive  lowlands 
)f  the  eastern  portion  of  the  continent.  The  northern  limit  of  their 
ibnndance  may  be  approximately  given  as  the  Tropic  of  Cancer,  be* 
rond  which  but  few  of  the  fifty  Mexican  species  extend,  while  only 
Mghteen  of  them  have  been  detected  across  the  boundary  line  in  the 
^nally  mountainous  portions  of  the  southwestern  UnitM  States,  in- 
cluding the  semitropical  liio  Grande  Valley.  Small  as  this  number 
nay  appear,  the  southwestern  portion  of  the  Union  may  be  considered 
Richly  endowed  compared  with  the  vast  valley  of  the  Mississippi  and 
:he  Atlantic  water-shed,  a  region  of  unsurpassed  fertility  and  luxuriant 
iregetiitiou,  yet  which  throughout  its  whole  extent,  even  including  the 
[>eninsula  0|f  Plorida,  possesHCs  only  a  single  species  of  Humming  Bird ! 
[n  tjhis  scarcity,  Qompareil  with  the  western  mountainous  regions,  of 
representatives  pf  a  numerous  family  of  birds,  we  see  a  certain  paral- 
elism  with  tjie  lowlands  of  eastern  South  America  as  compared  with 
:.he  Andean  highlands,  only,  on  account  of  climatic  differences,  the  con- 
trast is  by  far  more  marked.  A  peculiar  group  of  Humming  Birds, 
the  Hermit  Hummers  (genera  Phaethornis,  Olaucis,  Androdon^  and 
Wiamphodon)j  is  more  numerously  represented  in  Brazil  than  elsewhere. 
These  are  all  very  plainly  colored  birds,  with  little  metallic  coloring, 
sometimes  none,  and  instead  of  living  in  the  sunshine  and  feeding 
imoug  flowers  they  inhabit  the  gloomy  forests  and  subsist  wholly  on 
insects  gleaned  from  the  branches  and  leaves  of  trees.  Apart  from  these, 
liowever,  Humming  Birds  are  poorly  represented  in  Brazil,  compared 
with  the  Andean  highlands.    Mr.  Gould  comments  on  this  as  follows : 

Other  beaatiful  kinds  do  bcre  and  there  exist  in  Brazil,  sack  an  the  ChrysolampiB 
mo»€kitu$  [Kuby  and  Topaz],  the  Topaza  pella  [ Topaz- tbroat],  and  the  LophornitKe^ 
[Coquette  Hamming  Birds] ;  bnt  the  greater  number  are  comparatWeVy  ^TXisA\  «kxA 
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inconspicnous.  Of  the  niombors  of  the  genus  PhaelkornUy  a  groap  of  Hamming  Birds 
popularly  known  by  tbe  uauie  of  Hermits,  from  tbeir  frequenting  the  darkest  and 
most  retired  parts  of  the  forest,  three-fourths  are  natives  of  Brazil.  The  great  forest- 
covered  delta  of  tbe  Amazon,  where  pal'iis  are  numerous,  seems  to  be  particulariy 
uufavorable  to  tbe  Trocbilidab,  since  from  Paru  to  Ega  there  are  scarcely  ten  species 
of  tlie  family  to  be  met  with. 

Taking  tbe  different  countries  of  America,  witbont  strict  reference  to 
eitber  political  or  geograpbical  boandaries,  they  stand  in  relation  to  tbe 
number  of  species  of  Humming  Birds  wbicb  tbey  possess  about  as 
follows:  First,  Ecuador,  with  considerably  more  tbau  100,  closely  fol- 
lowed by  Colombia,  witb  about  100  species;  next,  Pern  and  Bolivia 
together,  witb  about  96;  tbird.  Central  America  (from  Veragaa  to 
Guatemala,  inclusive),  witb  about  70;  fourth,  Brazil,  with  a  little  over 
GO,  though  many  of  these  belong  to  the  region  of  the  Amazon  basin, 
and  therefore  are  not  properly  Brazilian ;  fifth,  Venezuela  (including 
the  islands  of  Trinidad  and  Tobago),  with  between  50  and  GO  species; 
sixth,  Mexico,  with  about  50;  seventh,  Guiana,  with  about  30 ;  eigbtb 
the  West  Indies,  witb  less  than  20;  ninth,  the  United  States,  with  17, 
of  which  all  but  8  barely  come  across  the  boundary  from  Mexico,  and 
therefore  should  hardly  be  counted;  tenth,  the  southern  extiemity  of 
South  America  (including  Chili  and  the  greater  part  of  the  Argentine 
llepublic),  where  only  about  7  occur,  and  2  of  these  merely  as  intruders 
from  the  warmer  regions  to  the  northward.  In  North  America  no 
Ilummiug  Bird  is  known  to  occur  beyond  the  parallel  of  Gl  degrees,  tbe 
Rufous  Humming  Bird  (Sclasphorus  rufus)  reaching  that  latitude  on 
the  Pacific  coast,  while  on  the  eastern  side  the  Ruby-throat  (Trochihs 
coluhris)  has  been  traced  to  57  degrees  north  latitude. 

Tbe  geographical  distribution  of  Humming  Birds  is  a  matter  of  great 
interest,  some  of  them  being  of  widely  extended  range,  while  others  are 
coniiued  to  single  mountain  peaks  or  valleys.  But  owing  to  the  care- 
less manner  in  which  many  authors  state  the  range  of  species,  it  is  at 
present  impossible  to  express  with  more  than  approximate  correctness 
the  comparative  ri(jhncss  of  different  countries  or  faunal  provinces  in 
tlieir  representation  of  these  birds.  Even  some  of  our  standard  author- 
it  ics  are  content  to  say  ''Brazil,"  "Central  America,^  or  "Mexico** 
when  giving  the  habitat  of  a  species,  apparently  ignorant  of  the  fact, 
or  at  least  quite  ignoring  it,  that  it  makes  all  the  diflference  in  the 
world  what  particular  part  of  tbose  extensive  countries  the  species  in 
question  may  inhabit.  Thus,  tbe  political  boundaries  of  Brazil  include 
not  only  the  Brazilian  faunal  province,  but  a  considerable  portion  of 
the  Amazonian  province,  each  with  several  more  or  less  distinct  sub- 
divisions, while  Central  America  includes  two  quite  distinct  subprov- 
inces,  composed  of  the  republics  of  Costa  Rica  and  Nicaragua  on  tbe 
one  hand,  and  the  greater  part  of  Guatemala,  Salvador,  and  Honduras 
on  tbe  other,  though  just  where  tbe  two  subprovinces  merge  together 
we  do  not  yet  know.  That  politiciil  areas  do  not  by  any  means  corre- 
spond with  faunal  areas  is  an  imi>ortant  fact  which  should  be  constantly 
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borne  in  mind  by  the  collector  aa  well  as  by  the  compiler ;  for,  until  oar 
knowledge  of  the  range  of  each  species  within  a  given  country  is  far 
more  complete  than  it  is  at  the  present  time,  we  cannot  sketch  the 
geographical  distribution  of  these  birds,  as  a  group,  with  any  degree  of 
accuracy.  In  order  to  fully  appreciate  this  difficulty,  it  is  only  neces- 
sary for  one  to  understand  that  when  the  range  of  a  species  is  said  to 
be  ^^ Brazil"  (as  in  even  the  best  of  books  on  the  subject),  no  one 
can  tell  whether  it  belongs  to  the  true  Brazilian  or  the  Amazonian 
province,  since  both  are  chiefly  included  within  the  area  of  the  country 
known  politically  as  Brazil,  though  zoologically  they  are  far  more  distant 
from  one  another  than  is  North  America  from  Europe  or  the  latter  from 
temperate  Asia !  The  true  Brazilian  Province,  moreover,  includes,  be- 
sides a  large  portion  of  Brazil  itself,  the  politically  distinct  countries 
of  Paraguay  and  Uruguay,  together  with  adjoining  portions  of  the 
Argentine  Republic  and  Bolivia. 

Authorities  on  the  subject  of  geographical  distribution  of  animals 
differ  as  to  the  relative  value  or  importance  of  these  faunal  divisions; 
but  there  is  little  difference  of  opinion  as  to  their  number  and  approx- 
imate boundaries.  Beginning  at  the  south  and  proceeding,  irregu- 
larly, northward,  they  are  as  follows : 

I.  The  Patagonian  or  Chilian  Province,  embracing  Tierra  del  Fuego, 
Falkland  Islands,  Chili,  Patagonia,  the  greater  part  of  the  Argentine 
Republic,  and  the  southeast  portion  of  Bolivia. 

II.  The  South-Brazilian  Province,  comprising  all  of  Brazil  south  of 
the  Amazon  basin,  the  whole  of  Uruguay  and  Paraguay,  and  the  north- 
east i>ortion  of  the  Argentine  Republic. 

III.  The  Amazonian  Province,  including,  besides  the  entire  Amazon 
basin  (below  a  certain  altitude  upon  the  head  streams),  all  of  Guiana, 
that  portion  of  Venezuela  south  of  the  Orinoco,  the  Amazon  water- 
shed of  Bolivia,  the  northeast  corner  of  Peru,  and  the  eastern  part  of 
Ecuador  and  Colombia. 

IV.  The  Colombian  Province,  comprising  the  central  and  littoral 
districts  of  Colombia,  Venezuela  north  of  the  Orinoco  (including  the 
Islands  of  Trinidad  and  Tobago),  central  and  western  Ecuador,  the 
whole  of  Peru  except  the  northeast  corner  and  the  higher  Andean 
summits,  and  a  part  of  western  and  southwestern  Bolivia. 

V.  The  Central  American  Province,  embracing  that  portion  of  the 
continent  from  the  Isthmus  of  Panama  northward  to  southern  Mexico, 
where  the  so-called  Neotropical  Region  merges  into  the  so-called  Nearc- 
tic  Region. 

VI.  The  West  Indian  Province,  which  embraces  the  whole  of  the 
Autillean  archipelago,  from  the  Bahamas  southwards,  but  not  includ- 
ing either  Tobago  or  Trinidad. 

For  the  present  purpose,  however,  it  will  be  more  practicable  to  com- 
bine III  and  IV  into  one  '^  province,"  which  for  convenience  may  be 
tenned  the  Colombo- Amazonian,  and  extend  its  limits  to  the  northward 
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to  include  the  entire  isthmus  as  far  as  the  coa«t  re^on  of  M^iiioOy  thus 
restricting  the  Mexican  Province  to  the  plateaa  region  and  higher 
lands  for  an  undetermined  distance  sonthward,  probably  not  farther 
Mian  the  highlands  of  Guatemala,  Honduras,  and  northern  Nicaragua, 
hat  possibly  including  the  higher  summits  of  Costa  Biea,  where  a  coa- 
«riderable  number  of  northern  types  occur.* 

Of  all  these  "  provinces^  the  composite  one,  which  I  lia^ve  termed 
^e  Colombo- Amazonian,  is  incomparably  the  richest  in  bird  life  of  any 
region  of  the  earthy  and  it  is  therefore  not  strange  that  nearly  one- 
half  of  all  the  known  species  of  Humming  Birds  should  be  peculiar  to 
tits  territory.  The  next  in  comparative  richness  in  birds  of  this  family 
is  probably  the  Mexican,  in  its  comprehensive  sense,  for  owing  to  the 
<carelessness  of  authors  in  designating  localities  it  is  at  present  imprac- 
l^icable  to  separate  the  species  which  properly  belong  to  this  province 
from  those  belonging  to  the  northern  extension  of  the  preceding  one. 
Of  the  93  species  and  23  genera  peculiar  to  the  country  north  of  the 
Isthmus  of  Panama,  about  55  species  and  14  genera  do  not  occur  south 
>of  Gautemala  or  Honduras.  The  Brazilian  Province  probably  comes 
inext  in  number  of  peculiar  species,  but  it  is  at  present  impossible  to  tell 
just  how  many  should  be  credited  to  it,  a  very  considerable  proportion  of 
the  38  species  whose  range  is  given  as  '^  Brazil  ^  undoubtedly  belonging 
to  Colombo- Amazonian  Province.  From  the  comparatively  «maU  ruua- 
'ber  of  Humming  Birds  peculiar  to  the  Brazilian  Province  there  is  a 
'decided  falling  off  in  those  of  the  West  Indian  Province,  where  we  emo 
able  to  count  only  18  peculiar  species ;  but  this  number  seems  large 
•compared  with  the  showing  made  by  the  two  most  widely  separatai 
and  coldest  provinces,  the  North  American  and  the  Chilian,  which  bav^ 
*only  8  and  5  species,  respectively,  of  Humming  Birds  peculiar  to  tbem.. 

The  grand  centre  or  focus  of  the  family  of  Humming  Birds  is  that 
'portion  of  the  Colombo- Amazonian  Province  comprised  within  the  limits 
•of  the  State  of  Ecuador,  where  considerably  more  than  100  species  occur 
((more  than  one-fifth  of  all  that  are  known),  more  than  half  of  them 
'occurring  nowhere  else.  Colombia  is  nearly  as  rich,  having  about  100 
•Species,  nearly  50  of  which  are  peculiar.  Peru  and  Bolivia  together 
^(included  within  the  southwestern  portion  of  the  same  province)  pos- 
•sess  about  90  species,  of  which  more  than  half  are  peculiar.  North- 
ward and  northeastward  from  the  ^^  focal  center"  the  number  of  species 
'diminishes  gradually,  Central  America  (including  Guatemala)  having 
about  70  species  (40  peculiar),  Mexico,  alone,  about  50  (28  peculiar), 
Venezuela,  (including  Trinidad  and  Tobago)  between  50  and  60  (15  pecu- 
liar), Guiana  about  36  (12  peculiar),  and  the  West  Indies  with  only 
18  {all  of  them  peculiar). 


*  For  example,  among  Humming  Birds  four  species  of  the  genns  SeUupkorui  and 
-one  each  of  EugeneSf  DoricKa,  Euphern%a,  and  Cceligenaj  and  others  related  to  or  identieal 
with  more  northern  forms.  It  i.H  true  a  much  larger  number  of  sonthem  types  ooeor 
in  the  same  country,  bat  they  are  mainly  restricted  to  lower  and  therefore 
tropio&l  olevatious. 
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On  the  other  hand,  the  decrease  to  the  southeastward  from  the  <'  focal 
center"  in  the  true  Brazilian  Province  is  very  great;  it  is  impossible, 
at  present,  to  properly  estimate  the  total  number  of  species  found  there, 
bnt  it  is  probably  considerably  less  than  50,  with,  however,  perhaps  more 
than  half  of  them  peculiar. 

MIGRATIONS. 

While  in  tropical  regions  the  Humming  Birds  are,  like  other  kinds, 
permanent  residents,  or  at  most  make  comparatively  slight  migrations 
when  the  food  supply  of  a  given  locality  fails  them,  or  when,  on  high 
mountains,  the  increasing  cold  forces  them  to  descend  to  the  warmer 
slopes  and  valleys,  those  of  temperate  regions  make  extensive  and 
regular  migrations  like  other  birds  of  the  same  regions,  coming  from 
the  south  in  spring  and  returning  in  autumn.  Thus,  the  common  Ruby- 
throated  Humming  Bird  {Trochilu^  colubris)  has  its  summer  home  in 
eastern  North  America,  where  it  occupies  the  extensive  region  stretch- 
ing from  the  Gulf  of  Mexico  to  half  way  across  the  British  Provinces 
(at  least  to  latitude  57  degrees  north),  and  from  the  Atlantic  coast  to 
beyond  the  Mississippi.  It  breeds  throughout  this  area,  but  is  not 
known  to  do  so  south  of  the  United  States.  In  winter,  however,  its 
range  is  shifted  far  to  the  southward,  the  northern  recorded  limit  at 
that  season  being  southern  Florida  (Punta  Eassa,  latitude  about  29 
degrees),  and  the  southern  limit  in  Yeragua,  the  western  portion  of  the 
Isthmus  of  Panama,  only  about  8  degrees  north  of  the  eciuator.  It  is 
thus  evident  that,  notwithstanding  their  diminutive  size,  some  individ^ 
nals  of  this  species  perform  an  annual  migration  of  at  least  28  degrees 
of  latitude,  equivalent  to  nearly  2,000  statute  miles!  On  the  opposite 
side  of  the  continent  the  highest  latitude  attained  is  about  that  of  61 
degrees,  on  the  coast  of  Alaska,  where  the  Kufous-backed  Humming  Bird 
was  found  by  Eotzebue.  The  same  species  winters  in  Mexico,  so  that  in 
their  migrations  those  individuals  which  pass  the  summer  farthest  north 
traverse  considerably  more  than  2,000  miles  of  territory!  It  is  only 
in  the  warm  valleys  of  California  and  in  southern  Florida  that  any 
species  of  Humming  Bird  regularly  passes  the  winter  within  the  borders 
of  the  United  States ;  in  the  former  the  Anna  Humming  Bird  {Calypte 
anna)j  and  in  the  latter  the  Ruby- throat  {Trochilus  colubris).  All  the 
species  of  western  North  America  (including  many  individuals  of  (7. 
anna)  winter  in  Mexico,  only  one  of  the  truly  northern  species  {Selas* 
phorus  platycercus)  extending  its  winter  range  as  far  as  Ouatemala. 

The  vertical  range  of  some  species  in  mountain  districts  is  quite 
remarkable.  In  July,  1868,  the  writerobserved  examples  of  iSeUisphortts 
plaiycercus  in  the  dooryard  of  a  ranch  in  Ruby  Valley,  Nevada,  the 
altitude  being  between  6,000  and  7,000  feet,  and  later  during  the  same 
day  saw  a  single  individual  of  the  same  species  at  the  extreme  sum- 
mit of  the  immediately  adjacent  East  Humboldt  Mountains,  nearly  6,000 
fbet  higher. 
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HABITS. 

The  general  babits  of  HummiDg  Birds  are  in  most  respects  similar  to 
tbose  of  otber  birds.  They  are  both  arboreal  and  aerial,  bat  are  unable 
to  progress  upon  the  ground,  or  any  flat  surface,  by  means  of  their  legs 
and  feet  alone.  They  perch  frequently  upou  trees  or  bushes,  or  even 
in  rare  instances  cling  to  rocks;  and  their  mode  of  nidification  presents 
nothing  that  may  be  deemed  peculiar  or  even  specially  characteristic. 
In  their  flight  and  manner  of  procuring  their  food,  however,  they  differ 
strikingly  from  other  birds,  in  these  respects  much  more  closely  resem- 
bling certain  insects  than  any  of  the  '^  feathered  tribe." 

Says  Prof.  Alfred  Newton : 

Wilson,  Audubon,  Mr.  Gosse,  and  several  others,  gifted  with  the  ''pen  of  a  ready 
writer,"  have  so  fully  described,  as  far  as  words  will  admit,  the  habits  of  different  meni* 
bersof  the  family  Trochilidte  that  it  is  unnecessary  to  say  mach  apon  this  score.  Their 
appearance  is  so  entirely  unlike  that  of  any  other  birds  that  It  is  hopeless  to  attempt  io 
any  way  to  briu<;  a  just  conception  of  it  to  the  ideas  of  those  who  have  not  crossed 
the  Atlantic ;  and  oven  the  comparison  so  often  made  between  them  and  the  Spkingi- 
(Uvy  though  doubtless  in  the  main  true,  is  much  to  the  advantage  of  the  latter.  One 
is  admiring  the  clustering  stars  of  a  scarlet  Cordiay  the  snowy  comaoopias  of  a  Port- 
landidy  or  some  other  brilliant  and  beautiful  flower,  when  between  the  blossom  and 
one's  eye  suddenly  appears  a  small  dark  object,  suspended,  as  it  were,  between  four 
short  black  threads  meeting  each  other  in  a  cross.  For  an  instant  it  shows  in  front  of 
the  flower ;  an  iustant  more  itsteadies  itself,  and  one  perceives  the  space  between  eacli 
pair  of  threads  occupied  by  a  gray  film;  again,  another  instant,  and,  emitting  a  mo- 
mentary flash  of  emerald  and  sapphire  light,  it  is  vanishing,  lessening  in  the distanceas 
it  shoots  away  to  a  speck  that  the  eye  can  not  take  note  of,  and  all  this  so  rapidly  that 
the  word  on  one's  lips  is  still  unspoken,  scarcely  the  thought  in  one*s  mind  changed. 
It  was  a  bold  man  or  an  ignorant  one  who  Orst  ventured  to  depict  Humming  Birds 
flying ;  but  it  can  not  be  denied  that  representations  of  them  in  that  attitude  are  ofteo 
of  special  use  to  the  ornithologist.  The  peculiar  action  of  one,  and  probably  of  many 
or  all  other  species  of  the  family,  is  such  that  at  times,  in  flying,  it  makes  the  wings 
almost  meet,  both  in  front  and  behind,  at  each  vibration.  Thus,  when  a  bird  chances  to 
enter  a  room  it  will  generally  go  buzzing  along  the  cornice ;  standing  beneath  where 
it  is,  one  will  And  that  the  axis  of  the  body  is  vertical,  and  each  wing  is  describing 
a  nearly  perfect  scuLicirclo.  As  might  bo  expected,  the  pectoral  mnscles  are  very 
large ;  indeed,  the  sternum  of  this  bird  is  a  good  deal  bigger  than  that  of  the  common 
Chimney-Swallow  (//friindo  ruHticUt  L.)  But  the  extraordinary  rapidity  with  which 
the  vibrations  are  eflected  seems  to  be  chiefly  caused  by  these  powerful  masoles  acting 
on  the  very  short  wing-bones,  which  are  not  half  the  length  of  the  same  parts  in  the 
Swallow;  and  accordingly,  groat  as  this  alar  action  is,  and  in  spite  of  the  contrary 
opinion  entertained  by  Mr.  Oosso  (Nat.  Sojourn  in  Jamaica,  p.  240),  it  is  yet  some- 
times wanting  in  power,  owing  doubtless  to  the  disadvantageous  leverage  thas  ob- 
tained ;  and  the  old  authors  must  bo  credited  who  speak  of  cobwebs  catching  Hou- 
ming  Birds. 

Among  the  multitude  of  forms  which  compose  this  extensive  family 
of  birds  there  must  necessarily  be  some  which  depart,  more  or  le88,iu 
certain  particulars  as  regards  their  habits,  from  the  more  typical  kinds; 
but  so  far  as  their  habits  have  been  recorded,  I  have  been  able  to  find 
only  one  example  of  unusual  or  extraordinary  peculiarity  in  this  respect, 
namely,   the  curious  habit  of  the  Pichlncha  Hill-star  {OreoiroekilMi 


THE   UUMMINO    HIUUS.  269 

pichincha)  of  clinging  to  the  vertical  or  overhanging  surface  of  bare 
ruckH,  thus  described  by  Mr.  L.  Eraser:* 

I  observed  three  Bpecitiiens  of  this  bird,  all  of  a  row,  hatigiof;  to  the  bare  rock  (this 
now  explains  the  use  of  those  large  feet  aud  claws  which  the  species  of  this  groap 
have,  aud  which  has  hitherto  puzzled  me)  like  Saud-iiiartius ;  it  was  under  a  ledge, 
well  protected  from  the  weather,  consequently  well  adapted  b^'  uatnre  for  nest-build- 
ing. (They  would  fly  away  and  then  return  ;  this  was  done  in  my  sight  three  or 
fonr  times  in  succession.)  On  examining  the  spot,  which  was  almost  inaccesniblo,  I 
found  much  excrement,  proving  to  my  mind  that  they  breed  in  societies.  My  country, 
man,  Colonel  Stacey,  on  a  visit  to  this  mountain,  happened  to  have  on  a  new  bright 
yellow  oil-skin  cover  to  his  wide-awake  hat,  and  one  of  these  birds  flew  round  and 
round  it  for  a  considerable  time,  as  he  supposes,  mistaking  it  for  a  flower. 

ABUNDANCE  OF  INDIVIDUALS. 

In  regions  where  several  species  occur,  Humming  Birds  are  often  as 
nomerous  as  bees  about  the  flowers;  but  in  the  eastern  portion  of  North 
America,  where,  even  in  Florida,  only  one  kind  is  found,  they  are 
seldom  seen  in  any  considerable  numbers,  though  during  the  period 
of  flowering  of  some  bush  or  tree  the  blossoms  of  which  they  are  spe- 
cially fond  of  (as  for  example  the  Black  Locust,  Robinia  pseudacacia)^ 
one  may,  under  the  most  favorable  circumstances,  see  scores  of  them 
in  difterent  parts  of  the  same  tree.  In  the  more  sonthern  portion  of  the 
western  United  States,  however,  where  several  species  often  occur  to- 
gether, they  are  far  more  numerous,  on  occasions  fairly  swarming  in 
their  favorite  localities.  Referring  to  Humming  Birds  observed  at  one 
of  his  camps  in  the  mountains  of  New  Mexico,  near  the  headwaters  of 
tlie  Pecos  Biver,  Mr.  Henshaw  writes  as  follows :  t 

The  number  of  representatives  of  this  [the  Rufous  Hummer,  Selasphorua  ruftis}  and 
the  preceding  species  [the  Broad-tailed  Hummer,  S.  plalycercus'l  that  make  their  sum- 
mer homes  in  these  mountains  is  simply  beyond  calculation.  No  one  whose  experi- 
ence is  limited  to  the  eastern  United  States  can  form  any  adequate  idea  of  their  abun- 
dance. They  occur  from  an  altitude  of  about  7,500  feet  far  up  on  the  mountain  sides, 
as  high  up,  in  fact,  as  suitable  flowers  aiford  them  the  means  of  subsistence. 
They  are  most  namerous  at  an  altitude  of  from  8,000  to  U,000  feet.  During  the  entire 
summer  they  frequent  almost  exclusively  a  species  of  Scrophalaria  which  grows  in 
clumps  iu  the  sunnier  spots  of  the  valleys.  From  early  dawn  till  dusk  the  Humming 
Birds  throng  around  these  plants  intent  in  surfeiting  themselves  on  honey  and  the 
minute  insects  that  the  honey  attracts.  The  scene  presented  in  one  of  these  flowering 
areas  is  a  most  attractive  one.    •    •    • 

Some  idea  of  the  number  of  Humming  Birds  in  this  locality— and  in  this  respect 
this  whole  mountain  area  is  alike— may  be  gained  from  the  statement  that  in  a  single 
clomp  of  the  Scrophnlaria  I  have  counted  eighteen  Hummers,  all  within  reach  of  an 
ordinary  fishing  rod.  There  was  scarcely  a  moment  in  the  day  when  upwards  ot  flfty 
could  not  be  counted  within  the  area  of  a  few  yards  in  any  of  the  patches  of  this 
common  plant. 

At  Apache,  Arizona,  in  the  month  of  August,  Mr.  Henshaw  found  the 
same  species,  ^Miteraliy  by  hundreds,  hovering  over  the  beds  of  brightly- 
tinted  flowers,  which  in  the  mountains  especially  grow  in  the  greatest 


*  In  Prooeedings  of  the  Zoological  Society  of  London,  186(S  p.  80. 
t  The  Ank,  vol.  ui,  1886,  pp.  76-78. 
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profusion  on  tbe  borders  of  the  moantain  streams."*  In  the  Gataliiiu 
Mountaius  of  Arizona,  in  August  and  September,  Mr.  W.  E.  D.  Scott 
found  it  <' very  abundant,  feeding  on  thistles  and  a  kind  of  scarlet 
flower  very  similar  to  the  Salvia  or  Scarlet  Sage,  "  it  being  ^^  no  nncom 
mon  sight  to  see  from  twenty  to  fifty  of  the  birds  at  once ; "  and  in  tbe 
valley  of  Dbe  Truckee  River,  near  Pyramid  Lake,  Nevada,  I  found  tbem 
equally  numerous  among  the  sunflowers  which  grew  in  patches  in  the 
river  bottoms. 

In  the  tropical  regions,  where,  instead  of  one  or  at  most  three  or  four 
species,  dozens  of  kinds  inhabit  the  same  district  the  abundance  of 
individuals  is  frequently  amazing  to  one  nnased  to  such  sights. 

Says  Mr.  Water  ton  : 

Cayenno  aod  Demerara  produce  the  same  HammiDg  Birds.  Perhaps  you  would 
wish  to  koow  somethiug  of  their  haunts.  Chiefly  iu  the  months  of  July  and  August 
the  tree  called  Bo  is  Immortel,  very  common  in  Demerara,  hears  abund  ance  of  blossoms 
which  stay  on  the  tree  for  some  weeks;  then  it  is  that  most  of  the  species  of  Hum- 
ming Birds  are  very  plentiful.  The  wild  Red  Sago  {Salvia  8plenden9)  is  also  tlieir 
favorite  shrub ;  and  they  buzz  like  bees  round  the  blossoms  of  the  Wallaba  tree;  in- 
deed,  there  is  scarcely  a  flowor  in  the  interior  or  on  the  seacoast  bat  what  receiyes 
frequent  visits  from  one  or  other  of  the  species. 

On  entering  the  forests  of  the  rising  land  in  the  interior,  the  blue  and  green,  the 
smallest  brown,  no  bigger  than  tbe  bumblebee,  with  two  long  feathers  in  the  Uil^ 
and  the  little  forked-tail  purple-throated  Humming  Birds  glitter  before  yon  in  ever- 
changing  attitudes. 

As  you  advance  towards  the  mountains  of  Demerara  other  species  of  Hammiug 
Birds  present  themselves  before  you. 

The  Humming  Birds  of  Jamaica  are  not  as  numerous  in  species  as 
those  of  Calit'ornia  (there  are  only  three  species),  but  they  appear  to 
make  up  for  this  deficieucy  by  abundance  of  individuals. 

I  can  not  quit  the  subject  [says  the  Rev.  Lansdown  Guilding]  without  speaking  of 
the  delight  that  was  attbrdcd  mo  in  Jamaica  by  seeing  Humming  Birds  feeding  on  honey 
iu  the  florets  of  the  great  Aloe  {Agave  americanaf  Liun.),  On  the  side  of  a  hill  upon 
Sutton's  estate  (the  property  of  Henry  Dawkins,  esq.)  were  a  considerable  number 
of  aloe  plants,  of  which  about  a  dozen  were  in  full  blossom.  They  were  spread 
over  a  space  of  about  '^  yards  square.  The  spikes,  bearing  bunches  of  flowers  ins 
thyrsus,  were  from  12  to  K)  feet  high;  on  each  spike  were  many  hundred  flowers  of 
a  bright  yellow  color,  each  floret  of  a  tubular  shape  and  containing  a  good-sized 
drop  of  honey.  Such  an  assemblage  of  floral  splendor  was  in  itself  most  magnificent 
and  striking;  but  it  may  be  imagined  how  much  the  interest  caused  by  this beaatifol 
exhibition  was  increased  by  vast  numbers  of  Humming  Birds,  of  varioiia  species, 
fluttering  at  the  opening  of  the  flowers,  and  dipping  their  bills  first  into  one  floret 
and  then  into  another,  the  sun,  as  usual,  shining  bright  upon  their  Taried  and 
beautiful  plumage.  The  long-tailed  or  Bird-of-Puradise  Humming  Bird  was  partica- 
larly  striking,  its  long  feathers  waving  as  it  darted  from  one  flower  to  another.  I 
was  so  much  delighted  with  this  sight  that  I  visited  the  spot  again  in  the  afternoon, 
after  a  very  long  and  fatiguing  day's  ride,  accompauied  by  my  wife,  on  horsebaek, 
when  wc  enjoyed  the  scene  before  us  for  more  than  half  an  hour. 


*  Report  of  Omithologioal  Collections,  Wheeler's  Expedition,  p.  131. 


THE   HUMMING   BIRDS.  27 1 

ACTIONS  AND  ATTITUDES. 

Hamming  Birds  are  so  distio'ct  from  other  birds  in  their  external; 
stractare  and  manner  of  flight  that  they  present  in  every  respect,  ex^ 
cept  when  at  rest,  an  appearance  entirely  peculiar  to  tbemselves.  They 
spend  perhaps  the  greater  part  of  their  time  upon  the  wing,  usaallc^ 
hovering  or  balancing  themselves  before  a  flower  from  which  they  ar& 
procaring  their  sustenance  of  honey  or  minute  insects.  At  such  time  the 
body  is  nearly  vertical  or  inclined  at  a  slight  angle,  the  head  bent  nearly 
at  right  angles  with  the  axis  of  the  body,  the  wings  spread  nearly  at 
right  angles  with  the  same  axis,  but  vibrated  so  rapidly  that  they  are 
visible  only  as  an  indistinct  haze  on  each  side  of  the  body  of  the  birdi. 
While  in  this  position  the  tail  is  spread,  and  with  it  the  bird  largely 
regulates  its  distance  from  the  flower  by  flirting  the  tail  forward,  or 
the  reverse,  when  it  wishes  to  recede  or  advance,  respectively. 

While  resting;  they  usually  select  a  slender  dead  twig,  in  a  promineni 
or  exposed  portion  of  a  bush  or  tree,  where  they  sit  in  a  nearly  vertical 
position,  with  head  drawn  down  and  feathers  of  the  throat  puffed  out* 
ward,  something  in  the  manner  of  swallows.  The  wings  usually  if  not 
invariably  drop  beneath  the  generally  unspread  tail.  They  are  fond  of 
preening  their  plumage,  and  thus  afibrd  a  variety  of  graceful  attitudes 
for  showing  off  particular  parts  of  the  plumage  to  advantage.  Mr.. 
Audubon  observes  that  they  are  particularly  fond  of  spreading  one 
wing  at  a  time  and  passing  each  of  the  quill  feathers  through  their  bill 
in  its  whole  length,  when,  if  the  sun  is  shining,  the  wing  thus  plumed  is 
rendered  extremely  transparent  and  light.  Mr.  Audubon  also  observes 
that  when  x)erching  '^  they  move  sidewise  in  prettily  measured  steps, 
frequently  opening  and  closing  their  wings,  pluming,  stroking,  and  ar- 
ranging the  whole  of  their  apparel  with  neatness  and  activity." 

Comparatively  few  persons  have  had  the  opportunity  to  observe  the 
actions  of  the  female  Humming  Bitd  when  setting  on  her  nest  or  when 
maneuvering  in  its  immediate  vicinity.  The  following  account  of  the 
actions  of  a  female  Buby- throat  (Trochilus  colubris)  will  therefore  prob* 
ably  be  of  special  interest : 

Although  I  spent  several  honrs  watching  this  nest,  on  different  occasions,  no  food 
was  brought  at  sncb  times,  but  the  actions  of  tbo  female,  as  seen  through  a  strong 
field  glass  at  short  range,  were  decidedly  interesting.  The  approach  to  the  nest  was 
OS  usually  described  in  about  one-third  of  the  records — i.  c,  directly  to  a  point  OTcr 
and  close  to  the  nest,  then  dropping  lightly  into  it.  The  general  method,  however, 
was  by  a  dashing  flight  to  within  12  or  15  feet,  a  suddeu  pause  while  poised  in  the 
nir,  anxiously  looking  about  her,  then  1  or  2  feet  further,  another  pause  with  the 
same  maneuvers,  to  be  repeated  until  at  last  she  dropped  into  the  nest  as  ordinarily. 
This  entire  procedure  occupied  less  than  10  seconds.  A  few  times  she  seemed  to  fly 
directly  into  the  nest  without  any  preliminaries. 

Just  after  settling  in  the  nest  she  had  a  habit  of  occasionally  completely  turning 
around  in  it  one  or  more  times.  This  was  a  hitching  motion,  as  if  by  the  ase  of  her 
feet,  meanwhile  appearing  to  rearrange  the  material  on  the  outside  and  as  if  shaping 
the  interior  tp  l^er  better  ^^tisfi^ction  by  this  treading  motion.    At  other  times,  spread- 
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ing  her  wings  over  the  uest  in  a  seemiug  ecstacy  of  delight,  Bhe  rather  flntteriugly 
turned  uronud  in  it,  apparently  without  regard  for  its  precious  contents. 

There  seemed  to  be  one  never  varying  position  when  at  rest,  that  facing  the  more 
open  part  of  the  grove,  the  usual  direction  of  approach  being  from  behind,  whereas 
the  flight  from  the  nest  was  toward  the  clearer  space  in  front.  The  sitting  posture 
was  not  one  of  absolute  rest  at  nny  time,  as  the  head  was  constantly  in  motion,  so 
that  no  approach  could  be  made  without  her  knowledge.  The  flight  from  the  nest 
seemed  to  be  directly  out  of  it,  without  any  preliminaries.  The  weather  was  warm, 
yet  she  would  remain  on  the  nest  from  15  to  20  minutes,  and  in  no  instance  was  away 
more  thau  2  minutes  while  I  had  her  under  observation.  The  male  frequently  ap- 
peared in  the  vicinity,  but  neither  offered  food  nor  even  deigned  to  alight  on  the  same 
tree,  yet  birds  which  had  a  gooil  claim  in  the  neighborhood  dared  not  approach  very 
close,  as  the  combiued  at  tack  of  these  active  birds  always  proved  so  distasteful  that 
they  invariably  beat  a  hasty  retreat.* 

MANNER  OF  FLIGHT. 

The  extraordinary  development  of  the  pectoral  muscles  iu  the  Hum- 
m\u^  Birds  and  itn  purpose  is  made  a  special  topic  on  pages  292, 293;  but 
a  preliminary  description  of  the  motion  imparted  to  the  wings  by  these 
powerful  engines,  if  such  they  may  be  styled,  and  other  particulars  rehit- 
ing  to  the  tlight  of  iJumming  Birds,  may  be  given  here.  As  birds  difl'er 
from  all  other  animals  in  the  possession  of  feathers,  so  do  Humming 
Birds  differ  from  all  other  birds  in  their  manner  of  flight,  which,  as 
Mr.  Gosse  truly  says,  is  entirely  thai  of  an  insect,  especially  a  large 
beetle  or  a  bee.  "To  me,"  says  Mr.  Gould,  "their  actions  appeared 
unlike  anything  of  the  kind  I  had  ever  seen  before,  and  strongly  re- 
minded me  of  a  piece  of  machinery  acted  upon  by  a  powerful  spring. 
I  was  particularly  struck  by  this  peculiarity  in  the  flight,  as  it  was 
exactly  the  opposite  of  what  I  expected.  The  bird  does  not  usually 
glide  through  the  air  with  the  quick,  darting  flight  of  a  Swallow  or 
Swift,  but  continues  tremulously  moving  its  wings  while  passing  from 
flower  to  flower,  or  when  taking  a  more  distant  flight  over  a  high  tree 
or  across  a  river.  When  poised  before  any  object  this  action  is  so 
rapidly  performed  that  it  is  impossible  for  the  eye  to  follow  each  stroke, 
and  a  hazy  semicircle  of  indistinctness  on  each  side  of  the  bird  is  all  that 
is  perceptible,  t 

The  wind  produced  by  this  rapid  vibration  of  the  wings  is  very  con- 
siderable, Mr.  Salvin  having  noticed  that  while  a  Humming  Bird  which 
had  flown  into  a  room  was  hovering  over  a  large  piece  of  wool,  the 
entire  surface  of  the  wool  was  violently  agitated. 

Probably  no  one  has  ever  observed  the  actions  of  Humming  Birds 
with  greater  care  than  Mr.  Gould,  whose  enthusiastic  intei*est  in  them 


•Edwin  H.  Eames,  in  "The  Auk,"  July,  1«90,  pp.  287,288. 

t  Acconling  to  Mr.  Gosse  (**  Birds  of  Jamaica/'  p.  133),  the  vibration  of  each  wing 
in  the  McUisuga  minima  reaches  nearly  or  quite  180  dejrrees.  In  several  of  the  plates 
of  the  present  work  the  artists  have  attempted  to  depict  the  appearance  of  the  wingt 
during  flight— the  birds  being  represented  in  the  attitude  of  poising  over  the  nest 
(See  plates  xli  and  xlii.  The  appearance  of  the  extended  wings  in  plates  XIJU 
and  xuv  is,  of  course,  incorrect,  the  object  being  to  show  the  form  of  the  wiDg  and 
arrBDgemeni  of  i^  '  ) 


THE   HUMMING   BIRDS.  273 

\»t  naturally  have  reached  its  calminatiug  point  when  he  first  beheld 
ing  specimens  in  the  full  freedom  of  their  native  haunts.  He  thus 
sely  describes  their  flight : 

Ithoagh  many  short  intermissions  of  rest  are  taken  during  the  day,  the  bird  may 
»idto  liye  in  air — an  element  in  which  it  performs  every  kind  of  evolution  with 
utmost  ease,  frequently  rising  perpendicularly,  flying  backward,  pirouetting  or 
cing  off,  as  it  were. 

iegarding  the  ability  of  the  Humming  Bird  to  fly  backward,  wo 
>te  the  following,  by  Bradford  Terrey,  from  Science,  vol.  ii,  No.  34, 
136: 

he  Duke  of  Argyle,  in  his  Reign  of  Law  (p.  145),  lays  it  down  in  italics,  that  "  no 
lean  ever  fly  bemkioards,**  He  mentions  the  Humming  Bird  as  appearing  to  ilo  so, 
luaintains  that  in  reality  it  falls  rather  than  flies,  when,  for  instance,  he  comes 
of  a  tubular  flower.  But  this  moruiug  while  watching  the  motions  of  a  Hum- 
ig  Bird  (TrochiluB  colubris)^  it  occurred  to  me  to  test  the  dictum  of  the  duke,  and 
388  my  eyes  were  altogether  at  fault,  the  bird  did  actually  fly  backwards.  He  was 
bing,  one  after  another,  the  blossoms  of  a  petuuia  bed,  and  more  than  once,  when 
flower  happened  to  be  low  down,  he  plainly  rose  rather  than  fell  as  he  backed 
ly  from  it. 

[?he  present  writer  has  observed  the  same  thing,  but  has  noticed  that 
\  backward  motion  is  greatly  assisted  by  a  forward  flirt  of  the  ex- 
ided  tail  as  the  bird  shifts  from  place  to  place,  or  from  one  part  of 
ree  to  another,  sometimes  descending,  at  others  ascending.  It  often 
rers  up  above  the  trees,  and  then  shoots  off  like  a  little  meteor  at  a 
ht  angle ;  at  other  times  it  quietly  buzzes  away  among  the  flowers 
tr  the  ground;  at  one  moment  it  is  poised  over  a  diminutive  weed, 
bhe  next  it  is  seen  at  a  distance  of  40  yards,  whither  it  has  vanished 
:h  the  quickness  of  thought.  During  the  heat  of  the  day  the  shady 
reats  beneath  the  trees  are  very  frequently  visited ;  in  the  morning 
1  evening  the  sunny  banks,  the  verandas,  and  other  exposed  situa- 
as  are  more  frequently  resorted  to. 

•  All  the  Humming  Birds,*^  says  Mr.  Gosse,  "  have  more  or  less  the 
>it  when  in  flight  of  pausing  in  the  air,  and  throwing  the  body  and 
[  into  rapid  and  odd  cortortions ;  this  seems  to  be  mostly  the  case 
,h  the  Mango  {Lampomis  mango)^  but  perhaps  is  more  observable  in 
lytmns  from  the  eftect  that  such  motions  have  on  the  beautiful  long 
thers  of  the  tail.  That  the  object  of  these  quick  turns  is  the  capture 
insects  I  am  sure,  having  watched  one  thus  engaged  pretty  close  to 
,  I  drew  up  and  observed  it  carefully  and  distinctly  saw  the  minute 
8  in  the  air,  which  it  pursued  and  caught,  and  heard  repeatedly  the 
kpping  of  the  beak.  My  presence  scarcely  disturbed  it,  if  at  all." 
I?hat  there  are  exceptions  to  the  manner  of  flight  which  we  have  de- 
ibed,  is  true,  but  they  probably  are  not  n  umerous.  One  of  the  most 
able  is  that  of  the  Giant  Humming  Bird  (Patagona  gigas)  of  the 
des,  which,  Darwin  says,  whilst  hovering  over  a  flower  flaps  its  wings 
.h  a  very  slow  and  powerful  movement,  totally  different  from  that 
oratory  one  common  to  most  of  the  species,  which  produces  the  hum- 
H.  Mis.  129,  pt  2 18 
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ining  uoise.  He  *'  never  saw  any  other  bird  where  the  force  of  its  wings 
appeared  (as  in  a  butterfly)  so  powerful  in  proportion  to  the  weight  of 
its  body.  When  hovering  by  a  flower,  its  tail  is  constantly  expanded 
and  shut  like  a  fan,  the  body  being  kept  in  a  nearly  vertical  position.^ 
Mr.  Darwin  does  not  say  whether  any  sound  is  produced  by  the  wings 
of  this  species ;  but  I  am  informed  by  Mr.  W.  B.  Safford,  U.  S.  Navy, 
who  has  frequently  observed  them,  that  the  flight  of  the  Giant  Elum- 
ming  Bird  is  as  noiseless  as  that  of  a  butterfly. 

Those  Humming  Birds,  with  elongated  spatule-tipped  tail  feathers 
are  to  a  degree  peculiar  in  their  flight,  although  the  motion  of  the 
wings  themselves  is  essentially  the  same  as  in  ordinary  kinds.  The  late 
Mr.  Dyson  informed  Mr.  Gould  that  the  flight  of  these  Eacquet-tailed 
Hummers  is  very  peculiar,  and  that  their  appearance  in  the  air  is  most 
singular;  the  tail  being  not  only  constantly  opened  and  shut,  but  the 
spatules  always  in  motion,  particularly  when  the  bird  is  poising  over  a 
flower. 

Although  the  mufiied  buzzing  or  humming  noise,  which  has  given  this 
family  of  birds  its  distinctive  name  is  the  sound  usually  accompany- 
ing the  flight  of  Humming  Birds,  the  males  of  some  species  accompany 
their  flight  with  a  most  remarkable  noise,  of  an  entirely  different  char- 
acter. While  among  the  mountains  of  Utah,  in  1869,  the  writer  was 
for  a  long  time  mystified  by  a  shrill  screeching  noise,  something  like  that 
produced  by  a  rapidly  revolving  circular  saw  when  rnbbed  by  a  splin- 
ter. This  uoise  was  evidently  in  the  air,  but  I  could  not  discover  its 
origin,  until  I  discovered  a  Humming  Bird  passing  through  the  air  over- 
head in  a  curious  undulating  line  of  flight.  I  afterwards  heard  the 
same  sound  produced  by  males  of  the  same  species  (the  Broad-tailed 
Humming  Bird,  SelasphoruH  i)latycercus\  when  they  were  driving  other 
birds  away  from  the  vicinity  of  their  nests.  At  such  times  they  would 
ascend  almost  perpendicularly  to  a  considerable  height,  and  then  de- 
scend with  the  quickness  of  a  flash  at  the  object  of  their  animosity, 
which  was  perhaps  more  frightened  or  annoyed  by  the  accompanying 
noise  than  by  the  attack  itself. 

Mr.  F.  Stephens,*  calls  this  the  ^'  courtship  song,"  but  from  the  cir. 
cumstauce  that,  in  the  Broad-tailed  Humming  Bird  at  least,  it  is  often 
produced  by  solitary  individuals  while  wending  their  way  between  dis- 
tant points,  I  hardly  think  it  can  properly  be  so  considered.  Writing 
of  Gostii's  Humming  Bird  (Calypte  costw)^  he  says: 

The  fenialo  is  sitting  oa  a  twig  iu  a  low  bush,  not  on  an  exposed  twig  as  is  often 
the  case  when  she  is  merely  resting,  but  when  the  male  begins  she  goes  further  io, 
OS  it:  she  feared  that  he  really  intended  mischief,  while  he  rises  high  iu  the  air,  and, 
with  a  headlong  swoop,  comes  down,  passing  her,  and  turning  with  a  sharp  onrrs 
as  near  her  as  is  possible  mounts  on  high  to  repeat  the  maneuver  again  and  again. 
A  shrill  whistle  is  heard  as  he  begins  to  descend,  starting  low  and  becoming  londer 
and  louder,  until  as  he  passes  her  it  becomes  a  shriek  which  is  plainly  aadihle  fbra 
distance  of  100  yards  or  more.    As  he  mounts  again  it  dies  away  only  to  be  repeslad 
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at  tho  next  descent.  This  is  a  coramoo  maQeover  with  the  species.  The  whistle 
made  dariug  tho  descent  was  quite  low  and  tho  bazziug  soaud  made  as  ho  passed  tho 
other  bird,  a  young  T.  ooato,  was  coarser  than  I  had  heretofore  thought.  It  also  lacked 
all  whistling  character.  I  also  noticed  another  swooping  back  and  forth,  but  heard 
00  whistle  or  other  Yocal  sound. 

Mr.  HeuHhaw*  also  is  inclined  to  think  that  this  soand,  in  the  Broad- 
tailed  Hammer  (Selasphorus  platycerciis)^  at  least,  is  '<  analogous  to  the 
love-notes  of  other  birds."    Says  he: 

Dariug  the  mating,  and  perhaps  also  through  tho  entire  breeding  season,  the  flight 
of  the  male  is  always  accompanied  by  a  curious,  loud,  metallic,  rattling  noise,  which 
he  is  enabled  to  produce  in  some  way  by  means  of  the  attenuation  of  the  outer  prima- 
ries. This  is,  I  think,  intentionally  made,  and  is  analogous  to  the  love  notes  of  other 
birds.  Though  I  saw  many  of  these  birds  in  the  full,  it  was  only  very  rarely  that  this 
whistling  noise  was  heard,  and  then  with  greatly  diminished  force. 

DISPOSITION. 

In  their  disposition  Hamming  Birds  are  not  only  very  tame  but 
highly  carious  or  inquisitive,  and  exhibit  a  special  propensity  to  closely 
inspect  a  human  intruder  to  their  domains.  One  of  these  little  feath- 
ered fairies  will  at  such  times  approach  like  a  Hash  and  poise  directly 
before  one's  face,  its  wings  vibrating  so  rapidly  as  to  appear  as  a  mere 
haze  ou  each  side  of  its  body,  which  itself  remains  so  stationary  that 
the  inquiring  expression  of  its  bright  black  eyes  and  the  outline  of 
nearly  every  feather  of  its  compact  little  figure  can  be  seen ;  then  it 
shifts  rapidly  to  one  side,  then  to  the  other,  and  approaches  so  near  as 
to  be  easily  within  reach  of  the  hand ;  but  the  slightest  demonstration 
causes  it  to  vanish  so  swiftly  that  the  eye  can  scarcely  trace  the  line 
of  its  flight 

The  charming  confidence  in  the  human  species  shown  by  Humming 
Birds  when  they  are  treated  considerately  is  well  illustrated  by  an 
anecdote  related  by  Lady  Emeline  Stuart  Wortley  in  her  ^^  Travels." 
A  pair  of  the  minute  Vervain  Hummer  (Meltisuga  minvna)  hivd  built 
their  uest  close  to  one  of  the  walks  of  the  garden  of  the  place  where  she 
was  staying. 

The  branch,  indeed,  of  the  beantifnl  shrub  in  which  this  fairy  nest  was  suspended 
almost  intruded  into  the  walk;  and  every  time  we  sauntered  by  there  was  much 
danger  of  sweeping  against  this  projecting  branch  with  its  precious  charge  and  doing 
it  some  injury,  as  very  little  would  have  demolished  the  exquisite  fabric.  In  process 
of  time  two  lovely  pea-like  eggs  had  appeared ;  and  while  we  wore  there  we  had 
the  great  pleasure  of  seeing  the  minute  living  gems  themselves  appear,  looking  like 
two  Tery  small  bees.  The  mother  bird  allowed  us  to  look  closely  at  her  in  the  nest 
and  inspect  her  little  nurslings,  when  she  was  flying  about  near,  without  appearing 
in  the  least  degree  disconcerted  or  alarmed.  I  never  saw  so  tame  or  so  bold  a  pet. 
Bat  she  did  not  allow  the  same  liberties  to  be  taken  by  everybody  unchecked.  One 
day,  as  Sir  C—  was  walking  in  the  pretty  path  beside  which  the  fragile  nest  was 
delicately  sospended  amid  sheltering  leaves,  he  paused  in  order  to  look  at  the  lillipu- 
tian  inhabitants.  WhUe  thus  engaged  he  felt  suddenly  a  sharp  light  rapping  on  the 
eiown  of  his  hat,  which  considerably  surprised  him.    He  looked  round  to  ascertain 
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from  whence  the  siugalar  and  unexpected  attack  proceeded ;  bnt  Dotbing  was  to  be 
seen.  Almost  thinking  he  must  have  been  mistaken,  he  continued  bis  survey,  when 
a  much  sharper  and  louder  tat-tat-tat-tat-tat  seemed  to  demand  his  immediate  atten- 
tion, and  a  little  to  jeopardize  the  perfect  integrity  and  preservation  of  the  fabric  in 
question.  Again  he  looked  round,  far  from  pleased  at  such  extraordinary  imperti- 
nence, when  what  should  he  see  but  the  beautiful,  delicate  Humming  Bird,  with 
ruflied  feathers  and  fiery  eyes,  who  seemed  by  no  means  inclined  to  let  him  off  with- 
out a  further  infliction  of  sharp  taps  and  admonitory  raps  from  her  fairy  beak.  She 
looked  like  a  little  fury  in  miniature— a  winged  Xantippe.  Those  pointed  attentions 
apprised  him  that  his  compauy  was  not  desired  or  acceptable;  and,  mnoh  amused  at 
the  excessive  bolduess  of  the  dauntless  little  owner  of  the  exquisite  nest  be  bad 

been  contemplating,  Sir  C moved  off,  anxious  not  to  disturb  or  irritate  further 

this  valiant  minute  mother,  who  displayed  such  intrepidity  and  cool  determination. 

As  to  y and  me,  the  darling  little  pet  did  not  mind  us  io  the  least;  she  allowed 

us  to  watch  her  to  our  heart's  content  during  the  uninterrupted  progress  of  all  her 
little  household  and  domestic  arrangements,  and  rather  appeared  to  like  our  society 
than  not,  and  to  have  the  air  of  saying,  **  Do  you  think  I  manage  it  well,  eb  f  " 

The  following  account*  of  the  taming  of  wild  Hamming  Birds  also 
shows  how  easily,  with  a  little  pains,  these  lovely  creatares  can  be 
tamed : 

A  lady  residing  at  San  Rafael,  one  of  the  many  pleasant  health  resorts  of  Cali- 
fornia, has  sent  to  friends  in  London  an  account  of  the  taming  of  two  wild  Humming 
Birds  by  her  daughter,  who,  under  medical  direction,  has  for  some  months  passed 
several  hours  daily  reclining  on  rugs  spread  on  the  garden  lawn.  '*  E.  has  a  new 
source  of  interest,"  her  mother  writes.  *'The  humming  birds  have  claimed  her  com- 
panionship and  manifested  their  curiosity  by  inspecting  her,  with  their  little  wise 
heads  turned  to  one  side,  at  a  safe  distance,  watching  her  movements,  evidently 
wishing  to  become  acquainted.  To  entice  them  to  a  nearer  approach,  £.  plucked  a 
fuchsia,  attached  it  to  a  branch  of  a  tree  over  her  head,  and  filled  it  with  sweetened 
water.  The  intelligent  little  creatures  soon  had  their  slender  bills  thrust  into  the 
flower,  from  which  they  took  long  draughts.  Then  £.  took  honey,  thinking  they 
might  prefer  it,  and  filled  a  fresh  flower  each  day.  They  would  sometimes  become 
so  impatient  as  scarcely  to  wait  for  her  to  leave  before  they  were  into  the  sweets, 
and,  finally,  while  she  held  a  flower  in  ouo  hand  and  filled  it  with  drops  ftom  aspoon, 
the  now  tame  little  pets  would  catch  the  drops  as  they  feU,  and  dart  into  the  honey 
cup  their  silvery,  thread-like  tongues.  E.  is  delighted,  and  so  fascinated  with  them 
that  she  passes  hours  each  day  of  her  resting  time  talking  to  them  and  watching 
their  quick,  lively  movements.  Although  these  tiny  birds  are  humming  all  day 
among  the  flowers,  two  only  have  monopolized  the  honey-filled  flower,  and  these  are 
both  males,  consequently  there  are  constant  squabbles  as  to  which  shall  take  pos- 
session. Thoy  will  not  permit  a  wasp  or  a  bee  to  come  near  their  honey  flower,  and 
not  only  drive  them  away,  but  chase  them  some  distance,  uttering  a  shrill  note  of 
protest  against  all  intruders."  Referring  to  them  again,  at  the  dose  of  the  rainless 
California  summer,  in  a  letter  dated  October  26,  this  lady  writes:  ''We  have  had 
threatening  clouds  for  two  days  and  a  heavy  rainfall  to-day.  E.  has  continned  her 
devotion  to  her  little  Humming  Birds.  Since  the  change  of  weather  she  has  tried  to 
coax  them  to  the  parlor  windows.  They  appeared  to  think  there  mnst  be  some  mis- 
take, and  would  hum  about  the  window  where  she  stood  with  the  honey  flower  and 
spoonful  of  honey,  or  they  would  sit  on  a  branch  and  watch  every  movement,  yet 
not  daring  to  take  a  sip  until  to-day,  when  at  her  peculiar  caU,  which  they  always 
recognize,  one  ventured  repeatedly  to  take  the  honey  from  her  hand. 

Though  so  readily  accustomed  to  the  society  of  human  beings.  Hum- 
ming Birds  do  not,  unfortunately,  long  survive  confinement.    Whether 

*  Taken  from  the  '*  Scientific  American." 
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it  is  the  want  of  sufficient  exercise,  or  some  other  unknown  cause,  they 
invariably  die  within  a  few  weeks,  or  months  at  the  longest,  of  their 
capture.  The  first  attempt  to  transport  them  alive  across  the  Atlantic 
seems  to  be  the  one  related  by  Latham,  as  follows : 

'*  A  young  gentleman,  a  few  days  before  be  sailed  from  Jamaica  for  England,  met 
witb  a  female  Humming  Bird  sitting  on  tbe  nest  and  eggfl,  and  cutting  off  tbe  twig, 
he  broagbt  altogether  on  board.  The  bird  became  sufficiently  tamo  to  suffer  herself 
to  be  fed  on  houey  and  water  during  the  passage,  and  hatched  two  young  ones.  The 
mother,  however,  did  not  long  survivo,  but  the  young  were  brought  to  England,  and 
continued  for  some  time  in  the  possession  of  Lady  Hammond.  The  little  creatures 
readily  took  houey  from  the  lips  of  Lady  Hammond,  and  though  the  one  did  not  live 
long,  tbe  other  survived  for  at  least  two  months  from  the  time  of  their  arrival.'' 

Mr.  Gould  was  partially  successful  in  his  attempt  to  carry  living  speci- 
mens of  the  Buby-throat(7VocAiIt««  colubris)  to  England,  his  experience 
being  related  as  follows : 

'<A  Trockilus  ooluhria  captured  for  me  by  some  friends  in  Washington  .  .  .  im- 
mediately afterwards  partook  of  some  saccharine  food  that  was  presented  to  it,  and 
in  2  hours  it  pumped  tlie  fluid  out  of  a  little  bottlo  whenever  I  offered  it;  and  in 
this  way  it  lived  with  me  a  constant  companion  for  several  days,  traveling  in  a  little 
thin,  gauzy  bag  distended  by  a  slender  piece  of  whale  bone  and  suspended  to  a  but- 
tou  of  my  coat.  It  was  only  necessary  for  me  to  take  the  little  bottle  from  my  pocket 
to  induce  it  to  thrust  it«  spiny  bill  through  the  gauze,  protrude  its  lengthened  tongue 
down  the  neck  of  the  bottle,  and  pump  up  the  fluid  nutil  it  was  satiated;  it  would 
then  retire  to  the  bottom  of  its  little  home,  preen  its  wings  and  tail-feathers,  and 
seem  quite  content. 

The  specimens  I  brought  alive  to  this  country  were  as  docile  and  fearless  as  a  great 
moth  or  any  other  insect  would  be  under  similar  treatment.  The  little  cage  in  which 
they  lived  was  12  inches  long  by  7  inches  wide  and  8  inches  high.  In  this  was 
placed  a  diminutive  twig  of  a  tree,  and,  suspended  to  the  side,  a  glass  vial  which  I 
daily  supplied  with  saccharine  matter  in  the  form  of  sugar  or  honey  and  water,  with 
the  addition  of  the  yolk  of  an  unboiled  egg.  Upon  this  food  they  appeared  to  thrive 
and  be  happy  during  the  voyage  along  the  seaboard  of  America  and  across  the 
Atlantic,  until  they  arrived  within  the  influence  of  the  climate  of  Europe.  Off  the 
western  part  of  Ireland  symptoms  of  drooping  unmistakably  exhibited  themselves  ; 
but,  although  they  never  fully  rallied,  I,  as  before  stated,  succeeded  in  bringing  one 
of  them  alive  to  Loudon,  where  it  died  on  the  second  day  after  its  arrival  at  my 
house.  The  vessel  in  which  I  made  the  passage  took  a  northerly  course,  which  car- 
ried us  over  the  banks  of  Newfoundland,  and,  although  the  cold  was  rather  severe 
during  part  of  the  time,  the  only  effect  it  appeared  to  have  upon  ray  little  pets  was 
to  induce  a  kind  of  torpidity  firom  which,  however,  they  were  readily  aroused  by 
placing  them  in  the  sunshine  or  in  some  warm  situation,  such  as  before  a  fire,  in  the 
bosom,  etc.  I  do  assure  my  readers  that  I  have  seen  these  birds  cold  and  stiff,  and 
to  all  appearances  dead,  and  from  this  state  they  were  readily  restored  by  a  little 
attention  and  removed  into  light  and  heat,  when  they  would  '*  perk  up,"  flutter  their 
little  wings,  and  feast  away  upon  their  usual  food  as  if  in  the  best  state  of  health. 

The  experience  of  Mr.  Oosse  in  his  attempt  to  domesticate  the  bean- 
tifal  Long-tailed  Hamming  Bird  of  Jamaica  (Aithurus  polytmtis)  was 
equally  discouraging. 

Some  [says  he]  were  taken  with  the  net,  others  with  birdlime,  but  though  trans* 
ferred  to  a  basket  or  to  a  cage  immediately  on  capture,  not  a  few  were  found  dead  on 
arrival  at  borne.    This  sudden  death  I  could  not  at  all  account  for  *,  t\x«:j  ^\^  nott 
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beat  themselves  against  the  sides,  though  they  frequently  clung  to  them.  From  the 
wiUl  look  of  several  that  were  alive  when  arrived,  sitting  on  the  bottom  of  the  cage 
looking  upward,  I  suspeet  terror  at  their  capture  and  novel  position  had  no  small 
influeuce.  Many  of  those  which  were  found  alive  were  in  a  dying  state,  and  of  those 
which  were  turned  out  into  the  room  several  moie  died  in  the  first  24  hours,  gener- 
ally because,  not  observing  the  lines  which  the  domesticated  ones  used  as  perches, 
they  would  fly  against  the  perpendicular  walls,  where,  after  fluttering  awhile  ios- 
pended,  they  would  at  length  sink  exhausted  perpendicularly  downwards,  the  wings 
still  vibrating,  and  alight  on  the  object  that  intercepted  their  downward  course.  If 
this  was  the  floor  they  would  presently  rise  on  the  wing,  only  again  to  flatter  against 
the  wall  as  before ;  but  often  it  would  happen  that  they  would  sink  behind  some  of 
the  many  boxes  with  which  the  shelves  were  lumbered,  in  which  case,  the  spnco 
being  too  narrow  for  the  use  of  their  wings,  they  soon  died  unobserved,  and  were 
found  dead  only  upon  searching.  This  was  the  fate  of  many,  so  that  out  of  the  '25 
only  7  were  domesticated.  These,  however,  became  quite  at  home ;  and  I  may  here 
observe  that  there  was  much  difference  in  the  tempers  of  individuals,  some  being 
mooily  and  sulky,  others  very  timid,  and  others  gentle  and  confiding  from  the  first. 
I  have  notice<l  this  in  other  birds  also. 

Those  which  survived  the  longest,  however,  finally  died,  and  the 
cause  of  their  death  he  conjectured  to  have  been  the  want  of  insect 
food,  and  that,  notwithstanding  their  frequent  sipping  at  the  syrup 
they  were  really  starved  .to  death.  He  was  led  to  this  conclasion  by 
having  found,  on  dissecting  those  which  died,  that  they  were  exces- 
sively meagre  in  iieRh,  and  that  the  stomach,  which  ordinarily  is  as 
large  as  a  pea,  and  distended  with  insects,  was  in  these  shrnukeo  to  a 
minute  collapsed  membrane. 

Notwithstanding  their  diminutive  size,  pugnacity  is  one  of  the  most 
conspicuous  traits  of  Humming  Birds.  Particularly  is  this  true  of  the 
male  during  the  breeding  seiison,  when  not  only  are  others  of  the  same 
species  which  imprudently  approach  the  vicinity  of  his  nest  promptly 
attacked  and  driven  away,  but  other  and  much  larger  birds  also ;  even 
King  Birds  and  the  boldest  hawks  beat  a  precipitate  retreat  before 
the  im|)etuous  assaults  of  the  tiny  warrior,  whose  boldness  is  only 
equalled  by  the  lightning-like  rapidity  of  his  movements,  thas  baffling 
any  attempt  at  resistance  on  the  part  of  the  more  powerful  adversary. 
Intruders  of  the  human  species  are  not,  under  such  circamstances, 
always  exempt  from  his  vehement  attacks,  but  ofUSner,  perhaps,  the 
little  champion  is  content  with  mere  '<  skirmishing"  demonstrations. 

It  is  not  only  when  defending  their  nest  or  young  that  Hamming 
Birds  display  this  combative  spirit,  nor  is  it  confined  to  the  male 
alone ;  for,  when  two  or  more  individuals,  of  either  sex,  happen  near 
the  same  spot,  spirited  and  often  violent  conflicts  are  almost  oertafn  to 
ensue.  Such  a  contest  is  very  accurately  and  graphically  described  by 
a  writer  in  "  Forest  and  Stream ''  ♦  as  follows : 

I  was  walking  along  one  of  the  streets  of  this  village,  and  paned  by  a  flower  gtf- 
don  where  a  large  be<l  or  bush  of  salvia  grew  against  the  front  palings.  Th^pUuitor 
plants  was  filled  with  a  great  profusion  of  bright  red  flowers,  some  of  which  vsmM 

*  **  Coahoma/'  in  the  issue  of  October  24,  1889.    The  speoien  ia  the  •<>f»i»m  Rak^ 
throat,  aad  the  locality  Cambridge,  Biisaissippi. 
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above  the  fence.  Hovering  over  these  wore  two  Hnmming  Birds  whose  coats  of  me- 
tallic sheen  glistened  in  the  sun  like  bnrnished  gold  and  silver.  The  little  creatures 
darted  hither  and  thither,  inserting  their  long  hills  into  the  tube-like  flowers  with  ab- 
solute precision  and  lightning-like  rapidity,  but  all  the  while  engaged  in  a  tierce  com- 
bat with  each  other.  They  constantly  maintained  a  position  facing  one  another,  and 
only  6  or  8  inches  apart,  suddenly  rising  a  dozen  feet  into  the  air,  where  they  would 
have  a  little  battle,  and  as  suddenly  dropping  like  two  bullets  on  one  string  back  to 
the  flowers,  over  and  among  which  they  would  flit  about  like  animated  sun-beams. 

Occasionally  they  would  **  hitch ''  and  flutter  all  the  way  to  the  ground  through  the 
leaves  and  branches,  where  they  would  lie  and  pummel  each  other  like  two  school- 
boys, one  on  top  and  the  other  beneath,  the  top  fellow  pausing  to  take  breath  and  then 
pammeling  some  more. 

The  nnder  bird  would  appear  to  give  up  and  look  very  dilapidated,  with  outstretched 
wings  and  disordered  feathers,  but  the  moment  the  top  fellow  let  go  and  rose  np  to 
the  top  of  the  bush  the  bottom  one  would  be  there  facing  him  again. 

The  most  interesting  feature  of  the  performance  was  their  utter  obliviousness  to  my 
presence.  As  I  stood  near  the  palings  watching  them,  which  I  did  for  a  quarter  of  an 
hour,  they  would  flutter  around  my  head  and  about  my  face,  occasionally  striking  rao 
with  their  fluttering  wings  on  face  and  hands,  and  one  of  them  lighted  for  a  moment 
on  my  thumb. 

One  now  and  again  lighted  on  a  picket  within  a  foot  of  me  and  gave  a  quick  side 
glance  toward  me,  which  was  the  only  notice  I  appeared  to  excite  from  them.  At 
last  one  of  them  retired,  vanquished,  and  the  other  exultantly  took  possession  of  the 
flowers. 

More  graphically  perhaps  than  by  any  other  writer  is  this  combat- 
ive spirit  of  the  Ilumming  Bird  described  by  Mr.  H.  W.  Henshaw,  in 
an  interesting  article  on  the  birds  of  the  Upper  Pecos  River,  Kew 
Mexico,  in  »<The  Ank"  for  January,  1886  (pp.  76,  77),  the  species  de- 
scribed being  the  Bufous-backed  Hummer  {Selasphorus  rufus): 

Males  and  females  all  flock  to  the  common  feeding  ground,  and  as  the  HummerSi 
especially  of  the  Rufous-backed  species,  are  pugnacious  and  hot  tempered  in  the 
extreme,  the  fleld  becomes  a  constant  battle  ground  whereon  favorite  flowers  and 
favorite  perching  grounds  arc  contested  for  with  all  the  ardor  that  attaches  to  more 
important  conquests.  The  flery  red  throat  of  the  Rufous-backed  Hummer  is  an  index 
of  impetuous,  aggressive  disposition,  and  when  brought  into  conflict  with  the  other 
siiecies  it  invariably  asserts  its  supremacy  and  drives  its  rival  in  ntter  rout  from  the 
field.  Nor  do  the  males  of  this  species  confine  their  warfare  to  their  own  sex.  Gal- 
lantry has  no  place  apparently  in  their  breasts,  and  when  conquest  has  put  them  in 
possession  of  a  perch  near  a  clump  of  flowers  they  wage  war  on  all  comers,  females 
as  well  as  males. 

Nor  is  the  pugnacity  of  this  Humming  Bird  limited  to  attacks  on  other  species. 
The  presence  of  a  male  of  its  own  kind  is  sufticient  to  arouse  it  to  the  highest  pitch 
of  fury,  and  should  the  contestants  be  equally  matched  they  will  seize  each  other  by 
the  bill  and,  using  their  wings  as  offensive  weapons,  fall  to  the  ground,  roll  over  and 
over  in  fierce  strife  until  exhausted,  or  until  one  is  worsted,  when  he  is  off  like  a 
bnllet  for  less  dangerous  hunting  grounds  followed  by  the  exulting  victor,  who, 
however,  soon  gives  over  pursuit  and  returns  to  the  perch  he  has  so  well  won  to 
preen  his  disordered  plumage  and  make  ready  for  a  fresh  contest. 

When  the  attack  is  urged  against  the  males  of  the  Broad-tailed  species  the  contest 
is  less  fierce,  the  latter  species  usually  abandoning  the  ground  in  hot  haste.  The 
latter  resalt  always  follows  the  assault  of  a  male  upon  the  females  who,  if  less  val- 
iant in  battle,  are  scarcely  backward  when  it  comes  to  the  assertion  of  their  rights 
Against  intruders  of  their  own  sex.  The  rivalry  the  females  display  is  not  less 
mftrked  if  the  battles  it  prompts  are  less  fierce  than  when  the  males  are  en^«k^<^\ 
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occasionally  the  females  will  figlit  with  all  the  ardor  displayed  by  the  males.  The 
mimic  contests  thus  hinted  at  rather  than  described — for  the  fury  and  spirit  dis- 
played in  their  battles  must  be  seen  to  bo  appreciated — are  continued  all  day  long, 
and  were  the  strength  of  the  combatants  at  all  proportionate  to  their  fury  the  prob- 
lem of  Humming-Bird  life  would  simply  resolve  itself  down  to  a  qaestiou  of  the  snr- 
viva]  of  the  strongest.  But  the  tiny  strength  of  these  pigmies,  though  backed  by 
never  so  much  warlike  spirit,  is  scarcely  sufficient  to  detach  a  feather  from  each 
other^s  gleaming  bodies,  and  even  at  the  cloae  of  the  season  the  male  birds  show 
little  wear  and  tear  and  are  in  prime  condition  as  regards  their  plumage. 

If  they  have  occasion  to  fear  each  other — and  sometimes  I  have  thought  they  fight 
merely  for  the  pure  fun  of  it — they  fear  nothing  else.  About  onr  camp,  where  were 
a  r»w  clumps  of  the  Scrophulariaf  they  were  especially  fearless,  and  provided  one 
remained  reasonably  quiet  they  would  approach  within  2  or  3  feet.  When  in  sucb 
proximity  their  sharp  eyes  were  constantly  on  the  watch,  and  a  hostile  movement 
sent  them  away  like  streaks  of  flame.  By  gradual  approach,  however,  I  was  able 
on  several  occasions  to  strike  one  down  with  my  hat  and  secure  it  auiqjnred  before 
it  recovered  either  presence  of  mind  or  strength  to  get  on  wing. 

On  another  occasioD,  Mr.  Henshaw  observed  that  <*  they  manifested 
an  especial  animosity  against  the  Broad-tailed  Hummer  {Seldsphorug 
plaiycereus),  and,  on  the  appearance  of  one  would  instantly  dart  forth 
with  shrill,  angry  notes,  and  attack  and  drive  away  the  intruder,  while 
the  female,  sitting  on  some  neighboring  tree,  would  watch  the  oft- 
repeated  contest  with  evident  interest  and  solicitude.'' 

Dr.  Edgar  A.  Mearns  once  saw  a  Ruby- throat  {Trochilus  colubrvt) 
attack  a  pair  of  Downy  Woodpeckers  npon  the  tree  which  it  had 
chosen  for  its  nest,  and  drive  them  off,  while  he  also  saw  one  dart  furi- 
ously at  a  small  red  toy  balloon  which  a  boy  was  flying  in  a  field. 

That  their  contests  with  one  another  are  not  always  of  a  sportive 
character,  as  suggested  by  Mr.  Henshaw,  is  shown  by  Mr.  Oosse's 
observations  on  the  Jamaican  species,  which  are  recorded  as  follows : 

The  pugnacity  of  the  Humming  Bird  has  been  often  spoken  of;  two  of  one  species 
can  rarely  suck  flowers  from  the  same  bush  without  a  rencontre.  I  once  witnessed  a 
combat  between  two,  which  was  prosecuted  with  much  pertinacity  and  protracted  to 
An  unusual  length.  In  the  garden  were  two  trees  of  the  kind  called  Malay  Apple 
( Eugenia  tnalaccensia),  one  of  which  was  bnt  a  yard  or  two  from  my  window.  The 
genial  influence  of  the  spring  rains  had  covered  them  with  a  profusion  of  beautiful 
blossoms,  each  consisting  of  a  multitude  of  crimson  stamens,  with  very  minute 
petals,  like  bunches  of  crimson  tassels;  but  the  leaf  buds  were  only  beginning  to 
open.  A  Humming  Bird  bad  every  day  and  all  day  long  been  paying  his  devoirs  to 
these  charming  blossoms.  On  the  morning  to  which  I  allude,  another  came,  and 
the  maneuvers  of  these  two  tiny  creatures  became  very  interesting.  They  chased 
each  other  through  the  labyrinths  of  twigs  and  flowers,  till,  an  opportunity  occur- 
ring, the  one  would  dart  with  seeming  fury  upon  the  other,  and  then,  with  a  lend 
rustling  of  their  wings,  they  would  twirl  together  round  and  round,  till  they  nearly 
came  to  the  earth.  It  was  some  time  before  I  could  see,  with  any  distinctness,  what 
took  place  in  those  tussles;  their  twirlings  were  so  rapid  as  to  baflie  all  attempts  at 
discrimination.  At  length  an  encounter  took  place  pretty  close  to  me,  and  I  per- 
ceived that  the  beak  of  the  one  grasped  the  beak  of  the  other,  and  thus  fastened  both 
whirled  round  and  round  in  their  perpendicular  descent,  the  point  of  contact  being 
the  center  of  the  gyrations,  till,  when  another  second  would  havebrojght  them  both 
on  the  ground,  they  separated,  and  the  one  chased  the  other  for  about  100  yards,  and 
then  returned  in  triumph  to  the  tree,  where,  perched  on  a  lofty  twig,  he  chirped 
moaotoDoasly  and  pertinaciously  for  some  time  -I  could  not  help  thinkiogi  in 
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defiance.  In  a  few  minutes,  bowever,  the  banished  oneretnrnod  and  began  chirping 
DO  less  proyokingly,  which  soon  brought  on  another  chase  and  another  tussle.  I  am 
persuaded  that  these  were  hostile  encounters,  for  one  seemed  evidently  afraid  of  the 
other,  filling  when  the  other  pursned,  though  his  indomitable  spirit  would  prompt 
the  chirp  of  defiance ;  and  when  resting  after  a  battle,  I  noticed  that  this  one  held 
his  beak  open  as  if  panting.  Sometimes  they  would  suspend  hostilities  to  suck  a 
few  blossoms;  but  mutual  proximity  was  sure  to  bring  them  on  again,  with  the 
same  result.  In  their  tortnous  and  rapid  evolutions,  the  light  from  their  ruby  necks 
would  occasionally  flash  in  the  sun  with  gem-like  radiance,  and  as  they  now 
and  then  hovered  motionless,  the  broadly-expanded  tail,  the  outer  feathers  of 
which  are  crimson-pnrple,  but  when  intercepting  the  sun's  rays  transmit  orange- 
colored  light,  added  much  to  their  beauty.  A  little  Banana  Qnit  {Certkiola  flaveola)^ 
that  was  peeping  among  the  blossoms  in  his  own  quiet  way,  seemed  now  and  then  to 
look  with  snrprise  on  the  combatants ;  but  when  the  one  had  driven  his  rival  to  a 
longer  distance  than  nsual,  the  victor  set  upon  the  unoffending  Qnit,  who  soon 
yielded  the  point,  and  retired  humbly  enough  to  a  neighboring  tree.  The  war  (for 
it  was  a  thorough  campaign,  a  regular  succession  of  battles)  lasted  fully  an  hour, 
and  then  I  was  called  away  from  the  post  of  observation. 

While  inviucible  against  other  birds  of  whatsoever  kind,  Hamming 
Birds  are,  according  to  Mr.  Gould,  sometimes  chased  by  the  larger 
kinds  of  bumblebees,  of  which  they  seldom  take  the  least  notice,  as 
their  superiority  of  flight  is  sufficient  to  enable  them  to  leave  those 
slow-moving  insects  far  behind  in  the  short  space  of  a  minute. 

INTELLIGENCE. 

Mr.  Gould  refers  to  the  high  order  of  intelligence  "  so  nearly  ap- 
proaching to  that  of  reason''  possessed  by  Humming  Birds,  and  others 
add  their  testimony  to  that  presented  by  him.  This  great  intelligence 
is  most  obvious  in  connection  with  their  nesting,  when  some  kinds,  in 
certain  exigencies,  seem  really  to  possess  a  distinct  knowledge  of  the 
laws  of  equilibrium  and  gravitation,  as  the  following  will  show : 

Some  of  the  Humming  Birds  [says  Mr.  Gould]  are  said  to  suspend  their  great 
nests  by  the  middle  from  the  fine  hanging  roots  of  a  tree,  or  a  tendril ;  and  should 
the  nest,  which  is  of  a  curved  form  and  built  of  any  coarse  materials  at  hand,  prove 
to  be  heavier  on  one  side  than  the  other,  the  higher  side  is  weighted  with  a  small 
stone  or  square  piece  of  earth  until  an  equilibrium  is  established  and  the  eggs  pre- 
vented from  rolling  out.  If  such  powers,  so  nearly  approaching  to  that  of  reason, 
should  be  doubted  by  some  of  my  readers,  I  can  assnre  them  one  or  more  of  these 
loaded  nests  are  contained  in  the  Loddigesian  Collection,  and  one  is  at  this  moment 
beftire  me,  an  examination  of  which  will  satisfy  the  most  skeptical  of  the  troth  of 
this  statement.  Occasionally  the  old  nests  are  repaired  or  [new  ones  are]  built  over 
the  old  one,  two,  three,  or  more  years  in  succession. 

The  Humming  Birds  which  thus  display  so  much  intelligence  belong 
to  the  genus  Oreotrochilus,  the  species  of  which  inhabit  the  higher 
regions  of  the  Andes  immediately  below  the  line  of  perpetual  snow. 
One  of  them,  the  Pichincha  Humming  Bird  (Oreotrochilua  pichincha)^ 
builds  a  nest  similar  to  that  described  above,  but  usually  secures  the 
equilibrium  of  the  nest  by  simply  adding  to  the  ordinary  materials  on 
one  side,  thus  by  increasing  the  bulk  on  that  side  also  adding  to  the 
weight.  • 

^ A  nest  of  this  Bpeciea  is  shown  on  plate  VI,  F\g.  %, 
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A  nest  of  Doricha  enieura  found  by  Mr.  Siilvin  in  Guatemala  further 
illustrates  the  remarkable  reasoning  faculties  of  Hummin^i^  Birds.  It 
"was  most  curiously  placed  in  the  cup-shaped  top  of  a  fruit  of  the 
Nopal  (Cactus  cochinellifera)^  the  fastenings  being  dexterously  wouiul 
round  the  clustering  prickles  and  thus  retaining  the  whole  structure 
lirmly  in  its  place."  It  was  remarkably  shallow,  so  much  so,  in  fact, 
that  had  it  not  contained  two  eggs  Mr.  Salvin  "  would  have  pronounced 
it  far  from  complete;"  and  he  adds  that  "it  may  be  that,  being  based  on 
a  firm  foundation  (one  not  nearly  so  liable  to  oscillation  ky  the  wiiul), 
the  bird  had  found  that  a  greater  depth  was  not  necessary  to  keep  the 
eggs  from  falling  out.  Had  she  placed  her  nest  on  a  slender  twig,  as 
usual,  the  case  might  have  been  diflferent."    (The  Ibis,  vol.  ii,  p.  264.) 

An  extraordinary  and  most  convincing  exhibition  of  a  Humminj^ 
Bird's  intelligence  once  came  under  the  personal  obso*"  ..t.Mon  of  the 
writer.  A  nest  of  the  Broad-tailed  Humming  Binl  (Selasptwrus  platy- 
cercus)  had  been  built  upon  a  dead  twig  of  an  aspen  bush,  some  3 
feet  from  the  ground ;  the  dry  atmosphere  had  caused  the  buck  of  the 
twig  to  crack,  making  a  transverse  fissure  on  each  side  of  the  nest,  the 
wood  at  the  same  time  shrinking  so  that  the  cylinder-like  section  of 
bark  inclosed  it  loosely.  After  the  eggs  were  laid  something  had 
caused  the  section  of  bark  to  turn,  so  that  the  nest  hung  inverted  ou 
the  under  side  of  the  branch,  of  course  spilling  out  the  eggs.  When 
found  by  the  writer  the  nest  was  in  this  position,  with  the  fragmentjt 
of  the  eggs  lying  on  the  ground  beneath  it;  but  immediately  above  the 
original  nest  was  a  new  one,  very  much  smaller  than  the  first,  contain- 
ing two  fresh  eggs.  Evidently  the  owners  knew  that  by  building  a 
much  smaller  nest  above  the  old  one  (which  was  rather  a  bulky  one  for 
the  species)  the  greater  weight  of  the  latter  would  keep  the  former  in 
position  and  thus  prevent  a  recurrence  of  t!ie  accident. 

Mr.  C.  H.  Holden  was  "struck  with  the  wisdom^  of  th\&  same  species 
in  the  matter  of  nest-building,  a  nest  which  he  found  in  the  Black  Hills 
of  Wyoming  having  been  built  upon  one  of  the  lower  branches  of  a  tree 
that  had  fallen  across  a  brook,  in  such  a  way  that  the  trunk  of  the  tree 
efi'ectually  shielded  it  from  the  rain  and  sun. 

Other  Humming  Birds,  again,  build  their  nests  of  materials  corre- 
sponding exactly  in  color  with  the  branches  to  which  they  are  attached, 
this  being  frequently  the  case  with  the  Calliope  Humming  Bird  {Stel- 
lula  calliope)  of  the  western  United  States,  which  often  builds  its  nest 
upon  a  dead  pine  branch,  upon  or  near  a  cone  of  similar  size  and  color, 
as  shown  on  plates  ii  and  iii,  while  some  of  the  tropical  species,  of  the 
genus  PhaethornUf  attach  theirs  to  the  tip  of  a  long  pendant  leaf  of  a 
palm,  as  shown  on  plates  iv  and  v. 

NESTS  AND  EGGS. 

Humming  Birds' nests  are  among  the  most  beautiful  examples  of  bird 

architecture.    They  are  usually  compactly  felted  strnctureSi  of  various 

forms,  the  eap-sbaped  or  turban-sttaped)  however,  prevailing,  the  ma- 


KtKi  OP  Caij.iop>  Hmaaini  Bikd  iStrlluia  cnllmpr)  on  dead  branch  ot  pine,  onopfed  hj  and  mlmio- 
iDgmne.  (Cat.  No.  Sine,  U- S.  N,  U.  Fort  KUunatb,  OreKOD.  Collected  and  prewntedbr  Captain 
Cbactoa  E.  Bendin,  U,  S.  A.) 


THE   HUMMING   BIRDS.  283 

terials  of  wbich  they  are  composed  conRisting  chiefly  of  plant  down, 
interwoven  and  strengthened  by  spiders'  webs,  and  often  ornamented 
by  an  external  mosaic  of  small  lichens,  small  soft  feathers  being  more 
rarely  employed.  Their  method  of  attachment  to  their  support  varies 
greatly  according  to  the  species.  Ordinarily  the  nest  is  saddled  upon 
a  horizontal  or  slanting  twig,  to  which  it  is  very  firmly  bound  by  the 
spiders'  webs  of  which  it  is  largely  composed.  The  Hermit  Humming 
Birds  (genus  Phdethornis)^  however,  fasten  their  elongated  nests  to  one 
side  of  the  extremity  of  long  pointed  leaves,  for  protection,  it  is  sup- 
posed, against  monkeys  and  other  predaceous  animals.  Others,  accord- 
ing to  Mr.  Gould,  are  hammock-shaped,  and  are  most  ingeniously  at- 
tached to  the  face  of  clififs  or  rocks  by  means  of  spiders'  webs.  Those 
made  by  the  "  Hill-stars  "  (genus  Oreotrochiltis)^  of  the  snowy  regions 
of  the  Andes,  are  described  by  Mr.  Gould  as  being  '•  very  large,  and 
composed  of  wool,  llama  hair,  moss,  and  feathers;  at  the  top  of  this 
great  mass,  of  nearly  the  size  of  a  man's  head,  is  a  little  cup-shaped 
depression  in  which  the  eggs  are  deposited."  A  nest  of  the  Pichincha 
Hill-star  (0.  pichincha)  ytsls  found  by  Professor  Jameson  at  a  farm-house 
on  the  snowy  mountain  of  Antisana,  in  Ecuador,  at  an  altitude  of  13,500 
feet.  It  was  attached  to  a  straw  rope  suspended  from  the  roof,  in  one 
of  the  lower  apartments  to  the  house,  the  entrance  to  which  was  un- 
provided with  a  door.  (See  pi.  vi,  fig.  2,)  In  the  series  of  illustra- 
tions comprising  plates  ii-xiv  we  have  selected  examples  of  the  ex- 
treme variations  of  form  and  other  characters  in  Humming  Bird 
nest  architecture,  and  to  these  the  reader  is  referred  for  further  informa- 
tion. 

The  high  degree  of  intelligence  displayed  by  Humming  Birds  in  con- 
cealing their  nests  by  making  them  of  such  form  or  material  as  will 
serve  to  imitate  natural  excrescences  of  a  branch,  such  as  a  knot  or  a 
pine  cone,  and  in  repairing  accidents,  has  been  referred  to  on  the  preced- 
ing page.  Sometimes  the  location  of  a  nest  pleases  the  owners  so  well 
that  they  are  unwilling  to  abandon  the  site,  a  new  nest  being  added  to 
the  one  of  the  preceding  year  for  several  consecutive  seasons.  A  beau- 
tiful example  of  this  is  shown  on  plate  i.  The  specimen  from  which 
the  illustration  is  taken  is  a  nest  of  the  Calliope  Humming  Bird  {Stellula 
calliope)  in  the  National  Museum  collection,  collected  by  Mr.  Charles 
H.  Townsend  on  the  St.  Cloud  Biver,  northern  California,  June  9,  1883, 
and  shows  distinctly /our  nests  thus  united.  The  writer  once  found  a 
double  nest  of  the  Broad-tailed  Humming  Binl  {Selasphorus  platycercus)^ 
the  older  one  having,  by  the  loosening  and  cracking  of  the  bark  to  which 
it  was  fastened,  fallen  around  on  the  under  side  of  the  twig,  the  new 
one  being  built  immediately  above  it  (see  page  282).  A  double  nest  of 
the  Ruby-throat  {Trochilus  colubria)  is  described  by  Mr.  Edwin  H. 
Eames  in  "  The  Hub  "  for  July,  1890  (pp.  286,  287),  as  follows : 

On  June  5,  1888,  I  aeoured  a  nest,  containing  one  yonng  bird  and  an  egg  on  ih& 
point  of  hatching*  of  the  Rnby -throated  Hamming  Bird.    The  nest  U  8b  verj  \k««\s\\«ct 
one,  being  oonstrncted  upoB  one  of  the  preceding  year,  and  in  a  very  coius;^Vo^o^aA^>^V 
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uation  upon  a  braocli  of  a  sycamore,  which  inclined  at  an  angle  of  45  degrees.  It  iras 
about  12  feet  from  the  ground,  on  Ihe  lowest  branch  (a  dead  one),  with  no  foliftge 
whatever  to  afford  concealment,  and  could  be  readily  seen  from  a  distance  of  60  to  75 
feet  in  any  direction. 

The  old  nest  is  much  the  worse  for  wear,  having  passed  through  at  least  one  winter; 
the  new  one  was  built  partly  on  one  edge  of  this  and  partly  on  the  adjoining  branch, 
leaving  fully  one-half  of  the  distorted  cavity  at  the  base  exposed.  The  entire  ex- 
ternal snrface  of  both  is  covered  in  the  usual  way  with  lichens,  although  not  in  any 
way  resembling  the  smooth,  mottled  surfaces  adjoining.  It  wonid  seem  that  the 
scones  of  bygone  associations  have  some  permanent  attractions,  even  though  com- 
paratively  barren  to  our  eyes. 

While,  as  a  rule,  but  little  attempt  is  made  at  concealment  by  hiding  it 
behind  foliage  in  tbe  usual  manner  of  most  birds,  so  much  does  the  nest 
of  the  average  Humming  Bird  resemble  some  natural  excrescence  or  bit 
of  rubbish  that  it  might  easily  pass  undetected.  In  fact,  most  Hamming 
Birds'  nests  which  are  discovered  are  found  by  accident  or  by  carefnliy 
watching  tbe  movements  of  the  birds  when  they  are  snspected  to  have 
a  nest  in  the  vicinity;  and  all  that  the  writer  has  found,  with  perhaps  two 
or  three  exceptions,  were  discovered  by  accidentally  broshing  against 
the  bush  or  branch  on  which  it  was  located,  causing  the  parent  to  hastily 
fly  out  and  thus  betraying  its  proximity. 

The  eggs  of  Humming  Birds  are  universally  only  two  in  number 
and  immaculate  white  in  color,  though,  according  to  Mr.  Oould,  there 
is  ^'  one  supposed  exception,  namely,  that  of  a  species  inhabiting  the 
upper  Amazon,  which,  according  to  Mr.  Edwards,  lays  a  spotted  eggJ* 
But  there  can  be  little  doubt  that  this  supposed  exception  does  not  in 
reality  exist,  the  egg  of  some  sm«all  Passerine  bird  having  been  wrongly 
identified  as  that  of  a  Humming  Bird. 

The  eggs  of  Humming  Birds  are  large  in  comparison  to  the  bird  which 
lays  them;  in  form  they  are  usually  oblong,  or  nearly  alike  at  both 
ends,  though  sometimes  one  end  is  a  little  smaller  than  the  other;  the 
color,  even  when  freshly  laid,  is  a  nearly  dead  pure  white,  the  compar- 
ative thickness  of  the  shell  preventing  that  pinkish  glow  so  frequently 
seen  in  eggs  of  small  Passerine  birds. 

According  to  Mr.  Gould  two  broods  are  produced  in  a  season,  the 
period. of  incubation  occupying  12  to  14,  or  according  to  Captain  Lyon, 
18  days. 

VOICE. 

The  voice  of  Humming  Birds,  as  a  rule,  is  of  a  twittering  character, 
not  conspicuous  for  loudness  or  any  other  quality,  and  may  be  compared 
with  the  vocal  utterances  of  the  Swifts  better  perhaps  than  those  of  any 
other  group  of  birds.  The  notes  are  of  course  varied  to  a  degree,  accord- 
ing to  the  mood  of  the  bird  which  utters  them,  anger,  pleasure,  and 
ahirm  each  calling  forth  its  peculiar  expression.  Some  species  are  said 
to  possess  a  song,  but  it  is  doubtful  if  any  approach  more  nearly  to  a 
song  than  a  sort  of  warbling  twitter,  which  the  males  of  many  kinds 
prodnce  during  the  pairing  season.    Mr.  Gosse  says  that  the 
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Dg  Bird  (Mellisuga  minima)  of  Jamaica  is  the  ouly  one  known 
rbich  has  a  real  song.  Soon  after  sunrise,  says  he,  in  the  spring 
it  is  fond  of  sitting  on  the  topmost  branch  of  a  mango  or  orange 
lere  it  warbles  in  a  very  weak  bat  very  sweet  tone  a  continuous 
for  10  minutes  at  a  time,  but  the  so-called  song  has  little 
A  Mexican  Humming  Bird  (the  Wedge-tailed  Sabre-wing, 
rectus  curvipennis)^  according  to  Mr.  K.  Montes  d'Oc^i,  is  called 
people  of  Goantepec,  near  Jalapa,  Chupamirto  fandangueroy 
leans  '< Fandango  Myrtle-sucker,"  on  account  of  its  somewhat 
voice.  It  is  the  only  Humming  Bird  of  his  acquaintance  whose 
:e  sufficiently  distinctive  to  recognize  it  by  in  the  woods,  and 
monotonous  they  are  very  pleasing. 

ing  of  the  notes  of  several  of  the  Humming  Birds  of  Arizona, 
Itephens  *  says  that  of  Calypte  costWy  the  female,  while  feeding, 
)  a  pretty  constant  vocal  noise  which  somewhat  resembles  the 
the  wings,  and  that  the  feeding  note  of  the  male  is  finer  and 
equent.  Of  Trochilus  alexandri  he  says  that  its  notes,  both  of 
)  and  the  female,  are  similar  to  those  of  C.  coatee. 

leard  the  song  of  each  [says  he],  hut  it  was  some  time  since,  and,  as  I  re- 
t,  there  was  little  ditterence  hetween  the  two  species.  I  think  that  the 
the  only  ones  who  sing.  The  song  is  sweet  and  very  low,  hut  if  it  is  perfectly 
lud  it  can  he  distinctly  heard  for  a  distance  of  10  yards.  As  might  he  expected 
lize  of  the  hird,  it  is  on  a  very  high  key,  something  like  the  sound  produced 
ing  hetween  the  teeth,  very  low  yet  at  a  high  pitch.  It  might  he  called  a 
Qd  I  have  heard  it  kept  up  for  several  minutes  at  a  time.  At  such  times  I 
)r  heen  ahle  to  find  a  female  in  the  vicinity,  and  have  come  to  the  conclusion 
ts  sung  for  the  individual's  own  amusement. 

s  still  another  Hummer  note— that  of  the  chase.  They  are  very  fond  of 
ne  another,  sometimes  for  sport,  often  for  spite.  This  note  also  resemhles 
ig  note,  hut  is  louder  and  possesses  a  chippering  character,  sometimes  almost 
>und  produced  hy  lightly  and  rapidly  smacking  the  lips  together.  I  can 
t  little  difference  hetween  the  sexes  and  it  appears  much  the  same  whether 
is  in  sport  or  iu  anger.  Furthermore,  it  is  often  made  hy  the  pursued  as  well 
"suer.    At  such  times  I  am  always  reminded  of  a  lot  of  schoolboys  playing 

mmer  is  perched  and  a  person  passes  near  they  start  off,  uttering  a  note 
that  made  while  feeding,  hut,  should  it  ho  a  female  which  you  have  fright- 
I  her  nest,  she  will  go  off  silently. 

FOOD. 

ding  from  flower  to  flower  Humming  Birds,  besides  obtaining 
nent  for  themselves,  perform  in  the  economy  of  nature  the 
ice  as  insects,  by  transferring  pollen  from  one  bloom  to  another, 
$  assisting  in  their  fertilization. 

Humming  Birds  that  peer  like  hees 
In  stamen  and  in  pistil. — Mackay. 


in  of  the  Ridgway  Ornithological  Club  of  Chicago,  No.  2,  April,  1887,  pp. 
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It  is  popularly  sui^posed  that  U am iniug  Birds  feed  entirely  ou  nectaf 
obtained  from  tlowers,  but  it  lias  long  beeu  kuowu  that  insects  form  a 
X^ortioa  of  their  food.  Tliis  fact  was  established  as  long  ago  as  1804, 
by  Dr.  B.  S.  Barton,  in  an  article  in  Barton^s  Medical  and  Physical 
Journal,  part  i,  vol.  I,  pp.  88, 80.  The  evidence  is  somewhat  coufiictiiig 
as  to  whether  insects  or  honey  x)reponderate  in  the  Humming  Bird's 
bill  of  fare,  but  very  probably  the  relative  proportions  of  the  two  kinds 
of  food  vary  under  diflferent  circumstances.  One  observer  (Mr.  Manly 
llardy,  in  The  Auk,  July,  1887,  p.  255)  asserts  that  they  "  sometiiues 
feed  the  young  on  insects  within  24  hours  from  the  time  they  ore 
hatched." 

A  young  bird,  about  2  djvys  old,  of  the  Euby-throat  ( Ti'ochilus  colubris), 
taken  by  Mr.  Edwin  11.  Eames,  of  Bridgeport,  Connecticut^  appears  to 
have  been  fed  exclusively  on  young  spiders.    He  says : 

ltd  throat  being  much  distended,  I  sought  the  cause  by  lightly  pressiug  with  a  dull 
iustrunient  from  tlie  tliorax  toward  the  bill,  and  succeeded  in  bringing  to  light  16 
young  spiders  of  uniform  size.  These  measured  about  0.11  of  an  inch  in  length,  tnd 
with  outspread  logs  covered  a  circle  of  0.26  of  an  inch  in  diameter.  Dissectioii 
roveuled  a  pultaceous  mass  of  the  sume  in  the  stomach,  but  no  more  liquid  thaa 
would  result  during  digestion  of  insect-s  of  this  gelatinous  character.  They  wereiU 
of  tho^same  species,  and  may  have  beeu  young  found  about  certain  plants  in  theim- 
mudiato  vicinity.  It  is  surprising  that  young  Humming  Birds  of  this  age  coaM 
thrive,  as  it  would  seem,  entirely  upon  insects,  although  the  qnality  be  of  the  finest 
(The  Auk,  July,  1890,  p.  2?^.) 

Mr.  A.  K.  Wallace  even  goes  so  far  as  to  sUUe  his  belief  that  insects 
form  the  principal  food  of  Humming:  Birds.    He  says :  * 

The  great  number  of  species  that  frequent  Howers,  do  so,  I  am  convinced,  for  the 
small  insect-s  found  there,  and  not  for  the  nectar.  In  dozens,  and  perhaps  hnndrediy 
of  common  itower-froqucnting  species  which  I  have  examined,  the  crop,  atomachi 
and  intestines  have  been  entirely  filled  with  minute  beetles,  bees,  ants,  andspiden, 
which  abound  in  most  flowers  in  South  America.  Very  rarely,  indeed,  have  Ifouud 
a  trace  of  honey  or  of  any  liriuid  iu  the  crop  or  stomach.  The  flowers  they  most  fre- 
quent are  the  various  species  of  Inga,  and  the  papilionaceous  flowers  of  many  laigi 
forest  trees.  I  hAve  never  seen  them  at  the  Bignouias  or  any  flowers  bat  those  which 
grow  in  large  masses,  covering  a  whole  tree  or  shrub,  as  they  visit  i>erhap8  a  hoo- 
dred  flowers  iu  a  minute,  and  never  stop  at  a  single  one.  The  little  Emerald  Ham- 
mer I  have  seen  iu  ganleus  and  at  the  common  orange  AaclepiaSf  whicli  often  cov«ii 
large  spaces  of  waste  ground  in  the  tropics.  Hut  there  are  many,  such  as  PkaHkornu 
ercmita,  and  some  larger  allied  species,  which  I  have  never  seen  at  flowen.  ThiM 
inhabit  the  gloomy  forest  shades,  where  they  dart  about  among  the  foliage,  and  I 
have  distinctly  observed  them  visit,  in  rapid  succession,  every  leaf  on  a  branch, 
balancing  themselves  vertically  in  the  air,  piMsing  their  beak  closely  over  the  nnder 
surface  of  each  leaf,  and  thus  capturing,  no  doubt,  any  small  insects  that  may  he 
upon  them.  While  doing  this  the  two  long  feathers  of  their  tail  have  a  yibrating 
motion,  serving  apparently  as  a  rudder  to  assist  them  in  performing  the  delicito 
operation.  I  have  seen  others  searching  up  and  down  stems  and  dead  sticks  in  tb* 
same  manner,  every  now  and  then  picking  off  something,  exactly  as  a  Bash-Shrike  or 
a  Tree-creeper  does,  with  the  exception,  that  the  Humming  Birtl  is  constantly  on  tkd 
wing.  They  also  capture  insects  in  the  true  Fissirostral  manner.  How  often  may 
they  be  seen  perched  on  the  deiul  twig  of  a  lofty  tree,  the  same  station  that  is  choMB 
by  the  Tyrant  Flycatchers  and  the  Jacamars,  and  from  which,  like  those  biidSi  thif 
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dirt  bif*  short  distAnce  and,  skft^r  a  few  whirls  and  balancingSi  retam  totheidenti- 
(BtA  twig  they  haVd  left.  Iq  the  eveuing,  too,  jast,  after  sunset,  when  the  Goat- 
Mlckeln  are  beginning  their  search  after  insects  over  the  rivers,  I  have  seen  Hnm- 
ming  Birds  come  ont  of  the  forest  and  remain  a  long  time  on  the  wing,  now  station- 
ary, now  darting  abont  with  the  grejitest  rapidity,  imitating  in  a  limited  space  the 
varied  evolntions  of  their  companions  the  Goat-suckers,  and  evidently  for  the  same 
end  and  purpose. 

Many  naturalists  have  noticed  this  habit  of  feeding  on  insects,  but  have  generally 
eoDsidered  it  as  the  exception,  whereas,  I  am  inclined  to  think  it  is  the  rule.  The 
frequenting  of  flowers  seems  to  me  to  be  only  one  of  the  many  ways  by  which  they 
are  enabled  to  ])rocure  their  insect  food. 

Mr.  Wallace  is  probably  correct  iu  his  belief  tbat  insects  constitute 
their  principal  food  so  far  as  the  Hermit  Humming  Birds  (Phaethornis 
and  allied  genera)  are  concerned,  for  these  birds  are  quite  different  iu 
many  respects  from  the  typical  Humming  Birds ;  but  there  can  not  be 
the  slightest  question  that,  as  a  rule,  the  typical  hummers  feed  to  a  very 
large  extent  at  least,  on  the  honey  or  the  nectar  of  flowers.  His  obser- 
vation respecting  their  alleged  avoidance  of  flowers  of  the  Bignoniacew 
is  also  unimportant,  since  the  common  Bnby-throat  (Trochilus  coluhrin) 
of  eastern  North  America  may  often  be  seen  extracting  its  food  from 
the  large  trumpet-shaped,  brilliant  orange-red  flowers  of  the  native 
Trumpet  Creeper  (Tecoma  radicans)^  a  typical  member  of  that  order  of 
plants. 

In  fact,  evidence  is  abundant  and  conclusive  that  Humming  Birds 
will  often  reject  insects  when  honey  is  accessible,  or  even  an  artiflcial 
sirup  made  of  sugar  and  water  is  presented  to  them.  Mr.  W.  H.  Bal* 
Ion  has  recorded,  in  the  ^^  American  Naturalist,"  the  result  of  some  exper- 
iments, suggested  by  Mr.  Wallace's  statements,  which  he  made,  as  fol« 
lows: 

Two  Hnmmers  were  attracted  to  the  house  by  a  saucer  of  sirup  placed  on  a  win- 
dow aill.  Each  day  thoy  wonld  come  and  satisfy  their  hunger.  In  each  instance 
they  would  alight  on  the  edge  of  the  saucer,  and  lap  up  the  sirup  as  a  dog  would  lax> 
water.  The  question  as  to  whether  insects  "  pass  down  the  tubes  or  are  entangled  in 
the  fibroiA  tips,  and  are  thus  drawn  back  into  the  gullet,"  was  also  solved.  Insects 
too  large  to  pass  through  these  tubes  being  placed  in  their  way,  the  birds  were  observed 
to  take  them  as  readily  as  the  smaller  ones.  The  insects  were  evidently  secured  by 
adheaion  to  the  saliva  of  the  tongue-tips,  and  thence  drawn  into  the  gnllet. 

The  following,  communicated  to  **The  Auk,''  for  April,  1885  (pp.  218, 
219),  by  Mr.  S.  W.  Willard,  is  also  quite  to  the  point : 

Bomowhere  it  has  been  stated,  that  the  Ilnmmiug  Bird  derives  the  most  of  its  nour- 
iahment  from  the  minute  insects  which  adhere  to  the  nectar  of  flowers,  and  which 
are  imbibed  with  the  honey.  Undoubtedly  many  insects  are  thus  secured  and  fnr- 
nitib,  their  share  of  nutriment  to  the  species,  but  in  the  following  acconnt  of  a  Hum* 
mor  in  confinement,  kindly  furnished  to  mo  by  Miss  Hattie  Brubaker,  it  will  bo  seen 
that  insects  are  not  wholly  essential  to  the  maintenance  of  life,  in  Trochilus  colttbrU  at 
least. 

The  bird,  she  writes,  was  taken  September  I,  near  De  Fere,  Wisconsin,  and  throve 
Dieelj  until  October  !i^,  when  it  met  an  untimely  death.  After  it  had  struggled  in 
rain  for  nearly  2  days  to  escape  from  a  room  into  which  it  had  accidentally  flown, 
it  was  picked  up  in  an  exhausted  condition  and  carefully  plaoed  out  of  doors  in  an\ 
NTboTi  in  hopes  of  \iB  Recovering  sufficiently  to  fljr  i^way.    A  seveie  ooVdiaiu  l^iQAl  m^X» 
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completely  nambed  it,  so  that  it  was  again  taken  to  the  houso  a  mere  banch  of  ^  • 
rampled  feathers — no  life  then  being  apparent.    A  slight  warming  quite  unexpect-  f  ^. 
edly  revised  it,  and  it  was  but  a  short  time  before  it  opened  its  eyes  and  flew  to  a  '-i!!: 
nail,  and  then  immediately  began  to  rearrange  its  plumage.    As  flowers  and  sweet-  t  it 
eued  water  were  offered  t-o  this  captive  before  it  was  taken  to  the  arbor,  without  its  *t^. 
once  uoticin;;  them,  Miss  Brubaker  was  rather  at  a  loss  to  know  how  to  feed  it ;  but  '\  . 
at  last  she  conceived  of  placing  some  sugar  and  water  in  a  conspicuous  gladiolus  V 
blossom,  which  the  Humming  Bird  soon  discovered  and  visited,  drinking  greedily  thr  ]  ' 
honey  that  was  in  the  blossom.    After  this  it  became  qnit-e  lively,  flying  from  its  naL  1^^ 
to  some  dried  flowers  and  grasses  in  another  room,  where  it  had  rested  during  the 
two  days  it  had  remained  in  the  house  without  food  or  water.  Ibc 

With  the  aid  of  a  petunia  blossom  as  a  decoy,  this  little  bird  was  soon  taught  to 
drink  from  a  small  phial,  holding  about  two  teaspoonfuls  of  sugar  and  water  (about 
one-third  sugar),  that  was  suspended  by  a  string  to  the  window  casing.    It  was  but  ^ 
a  day  or  so  before  it  seemed  perfectly  contented,  not  showing  the  least  fear,  but  seem-  f^ 
iugly  growing  stronger  as  well  as  larger  in  its  new  home. 

Miss  Brubaker  thinks  the  bird  was  not  an  old  one,  as  its  tail  feathers  grewconsid-  f  ^ 
erably  after  she  had  it.  She  says  that  at  first  they  kept  a  variety  of  out  flowers  in  f  ^ 
the  room  with  it,  but  it  barely  alighted  upon  them,  flying  at  once  to  the  bottle  which 
it  had  learned  to  appreciate.  Somewhat  after  the  manner  of  obtaining  nectar  from 
a  flower,  it  would  sip  a  moment  at  the  bottle  and  then  dart  away  ;  but  it  was  not 
long  in  finding  that  the  supply  of  sweetened  water  was  inexhaustible,  and  that  thers  ^^ 
was  no  necessity  of  hastening  its  meal.  At  times  it  would  drink  so  mnch  that  its 
wings  were  unable  to  sustain  the  weight  of  the  body,  and  a  fall  to  the  floor  was  the 
result  of  its  excessive  fondness  for  this  artificial  nectar.  When  left  to  itself  and  no  -  • 
check  put  upon  its  drinkiug,  it  would  consume  at  least  half  the  contents  of  the  phial 
daily^at  least  one-half  as  much  as  its  own  bulk. 

*'  We  are  certain,"  she  writes,  **  that  for  at  least  a  month  the  bird  had  access  to  no 
flowers  whatever,  thus  making  it  certain  that  the  sweetened  water  fnmished  it  its 
sole  nourishment,  and  during  this  captivity  it  did  not  show  the  first  signs  of  dimin« 
ishiug  strength." 

At  the  approach  of  cold  weather  it  was  placed  in  a  cage,  in  which  its  little  history 
was  brought  to  a  close  by  its  accidentally  entangling  one  of  its  claws  in  a  loose  wire 
which  secured  a  small  perch  into  the  cage,  and  thus  suspended  with  its  head  down- 
ward it  was  fonud  by  Miss  Brubaker  the  next  morning — another  *'bnnoh"  of  rumpled 
feathers. 

The  following  very  interesting  description  of  the  manner  of  feeding 
of  the  Long-tailed  Humming  Bird  {Aithurus  polytmus)  is  to  be  found  iu 
that  delightful  little  book,  Oosse's  Birds  of  Jamaica: 

Perceiving  that  he  [the  captive]  had  exhausted  the  flowers,  I  prepared  a  tube, 
made  of  the  barrel  of  a  goose-quill,  which  I  inserted  into  the  cork  of  a  bottle  to 
secure  its  steadiness  and  upright  i)08ition,  and  filled  with  jnice  of  angar-oane.  I 
then  took  a  large  Ipomocaj  and,  having  cut  off  the  bottom,  I  slipped  the  flower  over 
the  tube,  so  that  the  quill  took  the  place  of  the  nectary  of  the  flower.  The  bird  1=^ 
flew  to  it  in  a  moment,  clung  to  the  bottle  rim,  and  bringing  his  beak  perpendicnlar, 
thrust  it  into  the  tube.  It  was  at  once  evident  that  the  repast  was  agreeable,  for  he 
continued  pumping  for  several  seconds,  and,  on  his  flying  off,  I  found  the  qtiill  emp- 
tio<l.  As  he  had  torn  off  the  flower  in  his  eagerness  for  more  and  even  followed  the 
fragments  of  the  corolla  as  they  lay  on  the  table  to  search  them,  I  refilled  the  quill 
and  put  a  blossom  of  the  Marvel  of  Peru  into  it,  so  that  the  flower  expanded  over 
the  top.  The  little  toper  found  it  again,  and,  after  drinking  freely,  withdrew  hit 
beak,  but  the  blossom  was  adhering  to  it  as  a  sheath.  This  iocnmbnmoe  he  pres- 
ently got  rid  of,  and  then  (which  was  most  interesting  to  me)  he  retnmed  imnie> 
dlately  and,  inserting  his  beak  into  the  bare  quill,  finished  the  eontents.    It 
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«^U8iug  to  soe  thoodd  position  of  hid  li«*ad  and  body  ats  he  cliiu<;  to  the  bottle  with 
et^Bbenk  innerted  perpendicularly  into  the  cork.  Several  times  in  the  coursd  of  the 
I  jrening  he  had  recouiKe  to  his  new  fountain,  which  was  as  often  replenished  for  htm, 
»-iid  at  lengthy  about  sunset,  betook  himself  to  a  line  stretched  across  the  room  for 


«t' 


In  view  of  the  somewhat  coDflicting  evidence  as  to  whether  iusects 

.^nectar  constitute  their  principal  food,  it  may  be  well  to  examine  the 

j4  [  jactare  of  the  tongne  of  Hamming  Birds,  and  by  doing  so  determine, 

ixt  possible,  which  side  of  the  controversy  is  most  favored  thereby. 

to  one  has  described  the  tongue  of  a  Hamming  Bird  so  tersely  as  Mr. 

e,  whose  description  of  the  tongue  of  Aithurm  polytmusj  herewith 

"}ven,  was  taken  from  freshly  killed  specimens : 

le  tougae  of  this  species  (and  doubtless  others  have  a  similar  conformation)  pre- 
ita,  when  recent,  the  appearance  of  two  tubes  laid  side  by  side,  united  for  half 
ir  length,  but  separate  for  the  remainder.  Their  substance  is  transparent  in  the 
«  degree  as  a  good  quill,  which  they  much  resemble.  Each  tube  is  formed  by  a 
ina  rolled  up,  yet  not  so  as  to  bring  the  edges  into  actual  contact,  for  there  is  a 
itodinal  fissnre  on  the  out«r  side,  running  up  considerably  higher  than  the  junc- 
of  the  tubes;  into  this  fissure  the  point  of  a  pin  niny  be  inserted  and  moved  up 
down  the  length.  Near  the  top  the  outer  edge  of  each  lamina  ceases  to  be  con- 
Qted,  bnt  is  spread  out,  and  split  at  the  margin  into  irregular  iimbrin3  which  point 
ikward,  somewhat  like  the  vane  of  a  feather.  These  arc  not  barbs,  however,  but 
ply  soft  and  flexible  points,  such  as  might  be  produced  by  snipping  diagonally  the 
Jigd  of  a  strip  of  paper.  I  conjecture  that  the  nectar  of  flowers  is  pumped  up  the 
1)68,  and  that  minute  insects  are  caught,  when  in  flowers,  in  these  spoon-like  tips, 
minute  limbs  being  perhaps  entangled  in  the  fimbria>,  when  the  tongne  is 
cted  into  the  beak,  and  the  insects  swallowed  by  the  ordinary  process,  as  doubt- 
those  are  which  are  captured  with  the  beak  in  flight.  I  do  not  thoroughly 
erstand  the  mode  by  which  liquids  are  taken  up  by  a  Humming  Bird's  tongue, 
.^ngh  I  have  carefully  watched  the  process.  If  syrup  be  presented  to  one  in  a 
Ani,  the  tongue  is  protruded  for  about  half  an  inch  into  the  liquor,  the  beak  resting 
i  the  pen,  as  it  is  held  horizontal ;  there  is  a  slight  but  rapid  and  constant  projection 
^d  retraction  of  the  tubes,  and  the  liquor  disappears  very  fast,  perhaps  by  capillary 
Hraction,  perhaps  by  a  sort  of  pumping,  certainly  not  by  licking.  * 

CHAEACTERS  AND  RELATIONSHIPS. 

Art  thou  a  bird,  a  bee,  or  butterfly  ? 
^'Each  and  all  three — a  bird  in  shape  am  I, 
A  bee  collecting  sweets  from  bloom  to  bloom, 
A  butterfly  in  brilliancy  of  plnme." 

— Montgomery. 

Humming  Birds  may  be  distinguished  from  all  other  birds  by  the 
Toctnre  of  the  wing  alone,  which  is  entirely  peculiar  in  the  excessive 
:  relopment  of  the  primary  and  abbreviation  of  the  secondary  quills, 
e  latter  only  six  in  number  and  not  extending  beyond  the  tip  of  the 
ortest  (innermost)  primary,  and  shorter  than  the  longest  primary 
•verts.  The  primaries  are  always  ten  in  number,  of  which  the  first  is 
digest,  or  at  least  equal  to  the  longest,  except  in  a  single  monotypic 
OQS  {Aithuru8)j  and  constitute  much  the  greater  part  of  the  wing, 
te  bill  and  tongne  are  also  peculiar  in  their  structure.    The  former  is 


•  See,  however,  what  Mr.  W.  H.  Ballon  says,  on  p.  287. 

H.  Mis.  129,  pt.  2 19 
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always  sleuder,  and  wbeu  closed  forms  a  tube  by  the  inclosure  of  the 
under  mandible  between  the  flexible  edges  of  the  upper,  the  tip  of  both 
being  acuminate.  The  tongue  is  slender  and  very  extensile,  like  that  of 
the  woodpeckers,  the  two  branches  of  the  hyoid  curving,  when  the 
tongue  is  drawn  within  the  bill,  upward  around  the  back  of  the  skull  and 
then  forward  over  the  top  of  the  head.  Instead,  however,  of  its  being, 
as  in  the  Woodpeckers,  solid  and  tipped  with  a  barbed  homy  point,  it 
is  hollow  and  divided  at  the  tip  into  two  slender  branches,  each  of 
which  is  fringed  on  the  outer  margin  by  a  thin  membrane. 

In  all  other  characters,  the  Humming  Birds  possess  nothing  abso- 
lutely peculiar,  although  certain  features,  shared  by  other  groups  of 
birds,  notably  the  Swifts  (Micropodidcc),  are  developed  to  an  extreme 
degree ;  as,  for  example,  the  very  high  keel  to  the  sternum  and  coDse* 
quent  excessive  development  of  the  pectoral  muscles,  the  short  arm- 
wing  (humerus)  and  extremely  long  hand-wing  (manns),  and  minate 
feet  with  relatively  large,  strongly  curved,  and  sharp  claws.  The  Ham- 
ming Birds  and  Swifts  further  agree  in  numerous  anatomical  charac- 
ters, and  there  can  be  no  doubt  that  they  are  more  closely  related  to 
each  other  than  are  either  to  any  other  group  of  birds.  In  fact,  except 
in  the  shai)e  of  the  bill  and  structure  of  the  bones  of  the  face,  the  Ham* 
ming  Birds  and  Swifts  present  no  definite  difi'erences  of  osteologid 
structure. 

As  being  probably  more  familiar  with  the  anatomy  of  Humming  Birdi 
than  any  other  person,  having  made  the  subject  one  of  special  and 
painstaking  investigation,  Mr.  Frederic  A.  Lucas,  of  the  Nationil 
Museum,  has,  at  my  request,  prepared  for  this  work  a  brief  summary  of 
the  osteological  and  some  other  anatomical  characters  of  the  Troik 
ilidw,  which  1  take  great  pleasure  in  presenting  herewith  : 

rt€ri/lof<i8.—Tho  manner  in  which  the  feathers  of  a  bird  are  arranged  in  termed  ik 

pteryJosis;  and  this  varies  in  the  different  groups  of  birds,  none,  save  the  Penguins 

having  the  body  conipletely  ami  cveuly  covered  with  feathers,  the  plumage  ordinarily 

being  diHtributcd  in  weil-delintd  patches,  known  as  feather- tracts  or  pterylut^  inlrt- 

spersod  with  bare  spots  called  apieria. 

Comparatively  little  is  known  of  the  pterylosis  of  Humming  Birds,  only  a  few  oil 
of  the  several  hundred  species  having  been  thus  described,  but  that  of  Fhrti^ 
nicllivora,  whown  in  the  accompanying  ligures,  does  not  differ  materially  from  wbatbi* 
been  found  in  other  species,  hike  other  characters, . the  pterylosis  of  Hunimii^ 
Birds  beems  tn  a  great  extent  to  bo  peculiar  to  the  gi-oup,  although  both  Humiiii< 
Birds  and  fc^wifts  agree  in  having  the  Ifug,  narrow,  bare  tracts  down  the  back,  td 
under  the  throat,  as  well  as  a  similar  disposition  of  the  feathers  on  the  underside^ 
the  body.  .Some  of  the  Snifis,  too,  possess  the  bare  space  on  the  back  of  the  neclr 
and,  while  this  is  usually  quite  short,  yet  in  the  species  that  makes  the  edible  w^ 
{CoUomliafHciphaya),  and  which  has  a  very  long  neck,  the  nape  tract  is  also  long. 

There  is,  however,  one  curious  feature  common  to  both  these  groups  of  birds,  tkil 
being  the  existence  of  a  small,  naked  patch  near  the  tip  of  the  wing,  above  and**- 
low,  colored  black.  This  is  not  known  to  occur  at  all  among  Passeres,  and  hasnoftli 
yet  been  found  in  any  of  our  small  Nortli  American  species  of  Humming  Biids,  l^ 
though  very  conspicuous  in  many  large  southern  forms,  such  as  Cam^yjUfpUrui.. 

The  pterylosis  of  all  birds  is  more  or  lessadai^tive,  having  some  dkect  relatiss  » 
their  habits,  and  this  adaptation  is  well  seen  in  Humming  Birds.    l]lie  bars  tfffifiS^ 
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nape  and  »1oDg  the  throat  altuw  the  neck  to  reailily  lie  Against  the  middle  of  the 
k,  or  to  bend  downward  over  the  point  of  the  lireastljoiie,  while  the  bare  Bpooea 
er  the  wiog  aud  iiloug  the  aides  of  the  body  peruiit  thd  wiuga  to  be  easily  closed 
Applied  to  the  body,  the  side  spaces  con  rotmio);  almost  exactly  to  the  carve  of  the 
>ottho  folded  wing.    The  lurj;e  bare  space  on  the  underside  found  in  nearly  all 


9  save  water-fowl,  is  uiainl;  to  allow  the  wainith  of  the  body  to  be  directly  ap- 
l  to  the  eggs  during  incubation,  and  in  birds  likedncks  and  peugnins,  which  are 
ely  or  completely  feathered  beneath,  a  bare  spot  is  present  during  the  breeding 

eleton. — The  Diost  obvious  features  in  the  skeleton  of  a  llummiuf;  Bird  are  the 
bof  the  front  portion  of  the  skull,  long  neck,  shori  wing,  and,  above  all,  dispro- 
ionatel.v  large  breaHtbottu. 
i«  arrangement  of  the  bones  of  the  palate  is  of  the  hind  termed  scbizognathoua,' 

%hile  the  skull  in  general  shows  but  little  to  indicste  relationship  with  other 
iMof  birdH,  the  batio  at  the  cranium  is  very  Swiftlike  and  the  palate  and  frontal 
>ti  have  soiun  slight  leaniugn  toward  the  Woodpeckers. 

'«  length  of  the  neck  may  be  best  appreciated  by  saying  that  in  Humming  Birds 
i«ch  forms  foui-seventbs  of  the  vertebral  column,  while  among  Swallows  it  forms 
tliree-sevenths,  the  numlier  of  veitebrie  being  the  same — fourlecu — in  each  case. 
>llu wing  the  neck  vertebra  are  throe  free  dorsal  vertebra  and  these  are  succeeded 
'  "  sacram  "  of  twelve  fused  vertebrae,  the  vertebral  column  being  terminated  by 
-audals. 
liere  are  eight  pairs  of  ribs,  this  being  an  u an su ally  large  number  among  birds, 

Specially  ajuong  land  birds,  whore  the  ordinary  number  is  Mix  pairs.  The  flnrt 
<«  pairs  of  ribs  join  the  three  free  dorsaK  tlie  succeeding  fiinr  pairs  are  attached 

The  descriplioii  heregivvn  of  the  skeleton  is  based  on  Trorltilaii  coliibri;  and  while 
■  ipecies  agrees  iti  all  save  very  minute  points  with  other  species  examined,  it  is 
Meipected  that  wben  more  is  known  of  the  osteology  of  the  Trochilidie  skeletal 
greucM  will  be  found  to  exist  in  the  group. 
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to  the  first  four  vertebrae  of  the  '*  sacral ''  series,  while  the  eighth  and  last  paiiii 
entirely  free  at  tlio  upper  end.  The  last  ribs  almost  meet  the  long,  slender,  down' 
curved  pubic  portion  of  the  pelvis,  securely  hooping  in  the  yiscera  and  giving  an  on- 
usual  air  of  strength  to  the  skeleton. 

The  bones  supporting  the  tail  are  provided  with  long  recurved  prooessea  to  fhmiA 
ample  attachment  for  the  well-developed  caudal  muscles,  for  the  tail  forms  an  im- 
portont  adjunct  to  the  wings  when  the  Humming  Bird  hangs  poised  in  the  air,  extract 
ing  the  honey  from  some  flower. 

The  shortness  of  the  wing  is  duo  to  the  shortened  humerus,  radius,  and  nhia,  the 
remainder  of  the  wing  bones  being  rather  long. 

The  coracoid,  the  bone  to  which  the  wing  is  hinged,  Las  a  very  peculiar  form  among 
Humming  Birds.  In  the  large  majority  of  birds,  the  tendon  running  from  the  muselei 
that  raise  t&e  wing  plays  in  a  notch  in  the  upper  end  of  the  coracoid|  bnt  in  tlie 
Humming  Bird  this  notch  is  bridged  over  and  the  tendon  plays  secuiely  throaghthe 
perforation  thus  formed. 


>  y>c?^-. 


Fia.  2.— The  above  fif^ure  of  the  shonldor-fnnlli'  and  attached  portion  of  tliA  skeleton  of  a  HoBlM 
Bird  (Selatfphorn9  platycereus),  hood  from  iN>low,  shows  the  coracoid  with  its  perforations,  andtkstf* 
trcmcly  long  bones  of  the  baud,  the  llf^urc  being  twice  the  natural  size. 

The  legs  seem  Hmall,  but  in  reality  are  proportionately  larger  than  in  many  otbS 
birds,  the  sharp,  curved  claws  in  particular  being  decidedly  well  developed. 

Skeletal  affinities. — In  the  number  of  ribs  the  Humming  Birds  are  approached,  lii^ 
not  equaled,  by  some  Swifts,  both  groups  agreeing  in  the  incomplete  character  of  tki 
last  pair  when  more  than  six  pairs  are  present  in  any  Swift. 

The  wing  of  the  Humniing  Bird  is  largely  unique  in  character  and  in  minor  poiilii 
is  intermediat.e  between  the  Swifts  and  Pa«seres. 

The  manner  in  which  the  coraroid  joins  the  sternum— by  a  shallow  cnp-aod*1ill 
joint — is  peculiar  t<>  Swifts  and  Hummers. 

In  the  character  of  the  sternum  and  the  manner  in  which  the  ribs  are  attaohadt*! 
its  sides  the  two  groups  are  nearly  alike,  while  the  posterior  limbs  of  both  agree  bl 
many  particulars. 

Genera,Uzaiion8, — Skeletal  modifications  are  of  two  kinds,  technically  tenned 
phological  and  physiological,  the  former  depending  on  the  relationships  of  the 
the  lattiT  on  its  habits. 

In  order  to  bett-er  uudor.itnnd  the  skeleton  of  the  Humming  Bird,  the  form  of  tii*| 
feathered  wing  and  mode  of  its  fiigbt  should  continually  be  borne  in  mind,  fiiri 
Humming  Bird  is  emphatically  a  bird  of  the  air,  and  all  its  parts  are  modified 
iugly. 

The  external  wing  is  characterized  by  the  great  development  of  the  primariM< 
almost  complete  functional  suppression  of  the  secondaries,  while  the  wing  beslSl 
frequent  and  all  movements  of  the  bird  sudden.    Just  how  rapid  the  wing  1 
must  for  the  present  be  merely  a  matter  of  conjecture,  bat  it  can  be  said  tM^ 
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Gannet,  a  bird  of  moderately  slow  Rtroko,  makes  ordiDarily  one  hundred  and  fifty 
•irokes  a  minute,  and  that  jud^in<;  from  the  appearance  of  a  Hmall  ^vheeI  driven  at 
tbe  rate  of  a  thousand  revolutionH  a  minute  the  win<;si  of  a  Humming  Kird  make  not 
far  from  five  hnndred  vihrations  in  the  same  short  space  of  time. 

So  great  an  exorcise  of  muscular  power  as  that  involved  in  such  rapid  movements 
necessarily  caoftes  rapid  waste  of  tissue  and  calls  for  an  ample  supply  of  hUiod,  and 
we  find  that  this  is  provided  for  hy  a  remarkahle  large  heart.* 

The  actual  speed  of  the  Humming  Bird  is  less  than  the  ordinary  ohserver  might 
suspect,  for  the  small  size  of  the  creatnre  adds  to  the  seeming  rapidity  of  its  flight. 
Just  as  the  little  pnffiug  tug  appears  to  move  faster  than  the  ferry hoat,  although  it 
really  does  not  do  so. 

Tbe  wing  and  flight  of  a^  Humming  Bird  are  comparable  to  the  wing  and  flight  of 
a  fly,  or,  better  still,  a  Hawk  Moth,  both  possessing  a  rigid  wing  driven  at  a  high 
Tate  of  speed,  and  both  possessing  the  ability  to  hang  suspended  in  the  air  or  to 
dart  erratically  about  in  a  manner  that  defies  the  eye  to  follow. 

Rapidity  in  the  stroke  of  the  wing  is  gained  by  shortening  the  upper  arm  bones, 
the  bones  of  the  hand  on  the  contrary  being  lengthened  to  support  the  shafts  of  the 
large  primaries.  The  inner  portion  of  the  wing  is  furthermore  shortened,  and  speed 
consequently  gained,  by  flexing  the  forearm,  and  examination  of  a  bird  in  the  flesh 
wrill  show  that  it  is  quite  impossible  for  a  Humming  Bird  to  extend  its  wings  as  do 
other  birds. 

The  wing  of  a  bird  is  a  lever  of  the  third  order,  and  since  the  power  is  applied  at 
a  disadvantage,  any  increase  of  speed  calls  for  corresponding  increase  in  driving 
power,  which  in  a  bird  means  larger  pectoral  muscles  and  a  larger  breastbone.  Now 
tbe  stemnm  of  a  Humming  Bird  is,  relatively  to  the  size  of  the  bird,  by  far  the 
largest  in  the  entire  class  of  birds,  and  although  the  proportion  of  length  to  depth 
of  keel  is  equaled  in  some  Swifts,  it  must  bo  remembered  that  the  sternum  of  a  Hum- 
>uing  Bird  is  not  only  deep,  but  long,  running  nearly  the  entire  length  of  the  body. 
The  increased  size  of  the  pectoral  muscles  not  only  adds  to  the  power  of  flight,  but 
Vitbe  stability  of  the  bird,  for  the  weight,  like  the  ballast  of  a  cutter  yacht,  is  thus 
^^tooght  low  down. 

All  attachments  to  the  wing  muscles  are  large,  and  when  the  humerus  is  magni- 
fied to  the  size  of  that  of  a  Swift  it  is  seen  to  be  the  more  rugose  of  the  two.  At 
fitst  sight  the  breastbone  might  appear  too  thin  to  resist  the  strain  of  the  muscles 
HgQpports,  but  these  being  arranged  in  pairs  pull  as  it  were  one  against  the  other, 
^os  relieving  the  sternum  of  the  strain  that  would  otherwise  be  brought  upon  it. 

Id  short,  the  Hnmming  Bird  is  a  piece  of  mechanism  most  admirably  adapted  for 
^ght,  and  wonderfnl  as  are  the  modifications  of  plumage  in  various  members  of  the 
Ittonp,  no  less  remarkable  is  the  adaptation  of  the  skeleton  for  the  most  rapid  and 
^markable  aerial  maneuvers. 

DeBcription  of  the  tongue. — The  tongue  of  the  Humming  Bird,  like  that  of  the 
Woodpecker,  is  extremely  long,  but  the  two  differ  decidedly  in  their  structure,  and 
Uie  mascles  by  which  the  tongue  is  protruded  and  retracted  are  applied  in  a  totally 
different  manner  in  the  two  birds. 

The  free  portion  of  the  tongue  is  divided  for  about  half  its  length,  and  when  with- 
itawn  lies  just  within  the  lower  mandible.  Toward  the  base  it  consists  of  a  some- 
what flattened  tube  of  dense  cartilage,  grooved  aloug  the  center  above  and  below, 
tDd  with  a  slighter  groove  on  the  upper  exterior  surface.  This  single  tube  divides 
kfbre  reaching  the  forked  part  of  the  tongue,  and  a  flange  is  developed  aloug  the 
^ter  edge.  This  flange,  or  border,  becomes  membraneous,  and  seems  to  curl  up- 
ytved  and  inward,  converting  the  forked  tip  into  two  tubes  or  gutters.    That  these 

*  Aecordiog  to  Mr.  G.  Gnlliver  (in  Proceedings  of  the  Zoological  Society  of  London, 
VMf  p.  28),  the  blood-corpuscles  of  a  Hnmming  Bird  (species  not  stated)  measure 
[jAi  ^7  vtvu  of  <^  inch,  the  long  diameter  of  the  nucleus  being  very  nearly  voW  of  an 
Seh;  tbe  temperatiue  of  the  blood  about  105 ^.—B.  R. 
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serve  for  tbe  passage  of  nectar  from  flowers  seeras  a  little  doubtful,  the  peculiar  modi- 
tication  of  the  tongue  probably  being  for  the  capture  of  luinut'e  insects.  The  ante- 
rior half  of  this  membraneous  flange  is  more  or  less  fringed,  as  noted  by  (iosse  and 


Fig.  3.  The  accompany  in^  fijj^iiro  ui'thc  bead  of  a  Uummiuj^Bird  (Etdampit  holostriceu*),  M?eu  fnMH 
abovi',  sliowfl  the  termination  of  tho  hyoid,  or  tnngne,  boDea  h.  Tlio  shaded  bands  iudicute  itie 
musclt's  whica  retract  the  toiif^ue.     (The  figure  in  twice  the  Datural  size.) 

others,  but  how  much  of  this  flmbriation  is  normal  and  how  much  is  due  totbf 
whipping  out  of  the  membrane  by  nse  is  not  quite  evident.  That  some  of  the  fiio- 
briatiou  is  due  to  wear  is  certain  from  its  appearance  umler  the  microscope. 


Fio.  4.  The  accompanyiDg  figureB,  showing  details  in  the  structure  of  the  tongue  of  a  Honuaiil 
Bird  (Eulampit  hologericfus),  may  be  describe<l  as  followb: 

Xo.  1  shows  the  tongue,  twice  the  natunil  Hize,  with  the  free  portions  separated  and  the  memliriM 
Bpreail  out. 

No.  2  shows  the  anterior  portion  of  the  tongue,  greatly  enlarged,  with  tho  membmneons  friif* 
curled  up,  as  in  life. 

No9. 3,  4,  and  5  are  sections  through  the  tongue  at  3',  4',  and  5',  greatly  enlarged. 

No.  G  represents  the  termiuatiou  of  one  of  the  free  portions  of  the  tongue  very  much  enlarged. 


VARIATIONS. 

The  range  of  variation  in  tbe  details  of  form  or  external  stmctanrj 
size,  and  coloration  in  the  Humming  Birds  is  very  great — perbapsmort 
80  than  in  any  other  group  of  coordinate  rank  among  birds,  this  varui*| 
tion  afifecting  chiefly  the  bill,  as  to  its  proportionate  length  and  whetbefj 
straight  or  curved,  and  if  curved  to  what  degree  and  in  what  directioHij 
tbe  tail  (which,  however,  always  consists  of  ten  rectricesf)*,  in  therel*] 
tive  length  of  dift'erent  feathers,  one  or  more  pairs  of  which  are 
times  singularly  or  even  extraordinarily  developed  or  aborted;  and 
wing,  as  to  the  shape  of  the  outer  primary  and  the  thickness  of 
shaft.  These  variations  are  so  complex,  however,  that  it  will  be 
to  treat  of  them  under  distinct  headings.  Indeed  ^^it  is  tbe 
diversity  of  form  in  this  family  of  birds,''  says  Mr.  Gould,  "which 
ders  the  study  of  them  so  very  interesting.    If  these  little  objects  «< 

*  See  remarkH  as  to  this  ou  page  300. 


II 
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guitied  to  th«  size  of  eagles,  their  structural  differences  would  staud 
;iii  very  bold  relief,  and  the  many  marked  generic  distinctions  they 
«ent  wouhl  be  far  more  clearly  perceptible. " 

Variatiom  in  size — The  variation  in  size,  while  very  considerable,  is 
J  greater  than  in  some  other  groups  of  birds,  as,  for  instance,  the 
iraal  birds  of  prey  and  the  crow  family.  While  as  a  family,  or  group, 
)  Humming  Birds  are  the  smallest  of  birds,  many  kinds  are  consid- 
tbly  larger  than  the  smallest  Passerine  birds,  as  the  Kinglets,  Creep- 
,and  smaller  Wrens;  while,  owing  to  their  shorter,  more  scale-like 
thering,  and  greater  compactness  of  bod3',  many  Humming  Birds  far 
^d  in  actual  bulk  and  weight  the  above-mentioned  members  of  the 
eiuine  Sub-Order. 

I^he  giant  of  Humming  Birds  is  the  Patagona  gigas,  a  plainly  colored 
Jcies  inhabiting  the  higher  portions  of  the  Andes  range  (from  Chile 
Ecuador),  which  in  bulk  equals  a  good-sized  Swift,  being  about  S^ 
hesin  length,  with  the  wing  5  inches  or  more  and  the  tail  nearly  4 
hes.  The  smallest  known  species  is  Princess  Helena's  Humming 
d  (Calypte  helencCy  Gould),  of  Cuba,  the  entire  bulk  of  which  is  much 
tthan  the  head  alone  of  the  Giant  Hummer,  the  total  length  being 
y  about  2\  inches.  The  distinction  of  being  the  smallest  among 
is  has  usually  been  accorded  to  the  Vervain  Humming  Bird  {Melli- 
%  minima)j  of  Jamaica,  but  that  it  is  considerably  larger  than  the 
)an  Calypte,  the  following  comparative  measurements  will  show: 


Wing. 


Tail        I    Exposed 
^*"-       '    culmen. 


Calypte  hele^iue,  male 1.10-1.15 

2teUUuga  minima,  male 1. 40-1.  48 


0.65 
0.  82-0.  85 


0.40 
0.  38-0. 40  ; 


^"^e  are  fortunatel3'  able  to  show,  in  the  accompanying  plates,  fall- 
:th,  natural  size  drawings  of  the  Giant  and  Vervain  Hummers,  the 
er  with  its  nest  and  eggs.* 

he  nest  of  the  Vervain  Humming  Bird  measures  only  about  three- 
ths  of  an  inch  in  diameter  across  the  cavity,  and  a  little  more  than 
nch  in  total  diameter,  while  the  eggs  are  only  about  0.28  of  an  inch 
ength  by  0.20  of  an  inch  in  width. 

be  accompanying  illustration  shows  the  male  and  the  nest  and  eggs 
this  species,  natural  size. 

ariaiions  of  the  bill, — The  extremes  of  length  in  this  member  are 
resented  in  the  geiwra,  JJocimastes  and  Rhamphomicrony  \n  both  of 
ich  it  is  straight.  In  the  former  it  exceeds  in  length  the  combined 
a^th  of  the  head,  neck,  body,  and  tail  of  the  bird  itself,  being  some- 
es  as  much  as  4|  (or  according  to  Mr.  Gould,  sometimes  more  than 
uches  in  extent.    In  the  smallest  species  of  the  latter  genus,  R, 

rfae  discovery  that  Calypte  heleme  is  smaller  than  M,  minima  waa  not  mad«  \i\i\ii\ 
'  Ihe  drawing  of  the  latter  was  complotcd. 
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Fio.8.~Heaa  of  Rkm- 
phomieron 
ehum. 


microrhynchum,  it  is  only  a  quarter  of  au  inch  la  lengtb.     *'  The  bill  of 
J),  ensi/er,  ^vbicli  is  iiioro  tbau  5  iucbes  long,  and   wliicb  coutains  a 

tonguecapableof  being  i>rotruded  nearly  as  far  beyond 
its  tip,  is  most  admirably  fitted  for  the  exploration  of 
the  lengthened  and  pendent  corrollas  of  the  Brug- 
mansiWf  while  the  short-billed  Lesbiee  cling  to  the 
upper  portion  of  those  flowers,  pierce  their  bases,  and 
with  the  delicate  feelers  at  the  extremities  of  the 
tongue, readily  secure  the  insects  which  there  abound.* 
In  the  various  genera  there  is  every  gradation  from 
ii  perfectly  straight  bill  to  one  that  is  decidedly  curved 
or  arched ;  but  in  one  genus  (Eutoxeres)  it  is  so  greatly 
decurved  as  to  constitute  almost  one-third  of  a  circle, 
thus  justifying  the  very  appropriate  name  of  Sickle- 
billed  Huniniers,  by  which  the  birds  of  this  genus  are 
known.  This  variation  in  the  length  and  shape  of  the 
bill,  it  may  be  remarked,  is  necessi- 
tated by  some  peculiarity  of  the 
flower  in  which,  chiefly  or  exclu- 
sively, tlie  bird  seeks  its  food.  For 
example,  the  excessively  lengthened 
beak  of  the  *^  sword  bearer"  (Dod- 
mantes),  as  explained  above,  is  neces- 
sary forretiching  thehoney-glandsof  very  long  trumpet- 
shaped  blossoms,  while  the  hook-like  beak  of  the 
''sickle  bill"  is  evidently  designed  for  insertion  into 
the  curved  throat  of  certain  orchids,  palms,  or  other 
flowers  of  unusual  form. 

The  manner  in  which  the  Sickle-billed  HuniminK 
Bird  feeds  is  thus  described  by  Dr.  J.  King  Merrittio 
the  Annals  of  the  Lyceum  of  Natural  History  of  Kef 
York,  vol.  G,  p.  139: 

One  (lay,  while  out  hunting  a  Bbort  distance  from  camp,  I 
Htiirtled  by  tbo  swift  approach  of  a  small  object  throagli  tbi 
dense  tbiokot,  which  darted  like  a  rifle-bullet  pastmeyWithft 
loud  hum  and  buzzing  of  tbo  wings.  Indeed  it  was  this  gnit 
uoiso  that  accompanied  its  flight  that  especially  attracted  Bf 
attention  as  something  nncommon. 
The  bird  continued  its  flight  but  a  short  distauce  beyond  the  spot  wherelsfeoodi 
when  it  suddenly  stopiiod  in  its  rapid  course  directly  in  front  of  a  flower.  There  Ut 
an)oment})oising  itself  in  this  position  it  darted  upon  the  flower  in  a  peculiar  maDDtti 
in  fact,  the  movements  which  now  fdllowed  were  exceedingly  cnrions.  Instead  ofi**! 
sorting  its  beak  in  the  calyx  by  advancing  in  a  direct  line  toward  the  flower,  aieV 
tomary  with  this  class  of  birds,  this  one  performed  a  curvilinear  movemeot,  atM 
stooping  forward  while  it  introduced  its  beak  into  the  calyx,  and  then,  when  ftpp>^' 
ently  the  point  of  the  beak  had  reached  the  desired  locality  in  the  flower,  its  te^ 
suddenly  dropped  downwards,  so  that  it  seemed  as  though  it  was  suspended  froaitt* 
flower  by  the  beak.  Tiiat  this  was  not  actually  the  case  tbo  continned  rapid  aW 
ment  of  its  wings  demoustrateil  beyond  a  doubt    In  this  position  it  rwnaliiedik' 


Fit*.  5.— -Head  of  Doci- 
matten  fntiferus. 
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ordiiutry  length  of  time,  and  then,  by  performiDg  these  movements  iu  the  reverse  or- 
der aod  direction,  it  freed  itself  from  the  flower,  and  afterwards  proceeded  to  thead- 
JoiniDg  one,  when  the  same  operation  was  repeated  as  already  described. 


Ite.  7— Bill  otEuUixtTu  aquUa. 


Fio.  8— Bill  of  Heliotrypha 
exortit. 


Fio.  9— Bill  of  Avoeettula  reettrvi- 
rottrig. 


The  flower  resembles  somewhat  in  form  the  Roman  helmet  inverted,  and  is  attached, 
••it  were,  by  the  point  of  the  crest  to  the  stalk. 

Begarding  tbe  recarved  bill  of  Avocettula,  the  use  for  which  it  is 
adapted  is  tbas  coDJectared  by  Mr.  Swainson : 

The  extraordinary  formation  in  the  bill  of  this  beautifnl  little  creature,  is  without 
pftrallel  in  any  laud  bird  yet  described,  and  presents  in  miniature  a  striking  resem- 
blaoce  to  that  of  the  avoset.  It  is  almost  impossible  to  conjecture  rightly  the  use  of 
this  singular  formation ;  but  it  appears  to  me  not  improbable,  that  the  principal  sus- 
tenance of  the  bird  may  be  drawn  from  the  pendent  biguonaceie,  and  other  similar 
plants,  BO  common  in  South  America,  whose  corollse  are.  long,  and  generally  bent  in 
their  tnbe ;  the  nectar  being  at  the  bottom,  could  not  be  reached  either  by  a  straight 
or  a  cnrved  bill,  though  very  easily  by  oue  corresponding  to  the  shape  of  the  flower. 

Another  distiuct  type  of  bill  is  tbe  wedge-shaped,  seen  in  tbe  genera 
Beliothrix  and  Sclmtes^  in  which  tbe  terminal  portion  (almost  tbe  termi- 
nal half  in  Heliothrix)  is  very  much  compressed,  tbe  tip,  when  viewed 
from  above,  forming  tbe  finest  possible  point,  as  shown  below : 


Fio.  lO—BlWot Heliothrix  auritui,  showing  the  ex- 
tr«Bi«ly  comprc—ed  tip,  a  being  a  vertical  view. 


Fio.  11— Bill  o£  ikhUtetpertoruUut, 


Some  genera  which,  instead  of  extracting  their  food  from  flowers,  feed 
npon  spiders  and  other  insects,  while  hovering  in  the  usual  manner, 
which  tbey  snatch  from  tbe  under  surface  of  leaves  or  from  tbe  branches 
of  trees,  have  tbe  tip  of  tbe  bill  booked,  and  tbe  edge  of  tbe  mandible 
finely  toothed  or  fringed  near  tbe  tip,  tbe  better  to  secure  their  prey. 


Fig.  12— Bill  of  4  ndrodon  cequatorlnlis. 


The  nostrils  are  situated  at  tbe  base  of  tiie  upper  mandible,  on  each 
»,  and  are  overhung  by  a  distinct  scale  or  operculum.  Sometimes 
this  latter  is  wholly  uncovered,  and  is  then  very  conspicuous;  but 
oftaner  it  is  entirely  bidden  by  short  imbricated  feathers,  entirely  oou- 
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cealiug  the  uostrils  or  else  permitting  them  to  be  seen  only  as  a  narrow 
slit  beneath  the  lower  edge  of  the  feathering. 


Fio.  13.— Head  of  HyloeharU  tapphirina,  show-      Fio.  14— .  Head  of  Eugenia  impercUrix,  showini;  dense 
iog  naked  nostrils,  with  overhanging  mem-  feathering  over  noatrila. 

brane. 

Variations  in  the  form  of  the  wing. — As  already  stated  (see  page  289), 
the  first  primary  is  invariably  the  longest,  except  in  two  genera,  iiiMtf- 
rm^  in  which  it  is  decidely  shorter  than  the  second,  and  Atthu^  in 
which  the  first  and  second  are  about  the  same  length. 


Fio.  15.— Wing  Aithurut  polyim%a. 


Fio.  16.— Wing  of  Hylonympha  maeroeerca. 

Usually,  the  outer  primary  is  not  different  in  shape  from  the  second; 
but  occasionally  it  is  quite  different,  as  in  the  genera  Lafremaya  t^ui 
Agcelactis^  in  which  it  is  very  narrow  for  the  entire  length,  the  tip 


Fio.  n.—'Whrxgot  Atthia  ellioti. 


Fio.  la— Primaries  of  iSMoiipfconapIafyeantf.  (TJndff 
Hide  8h(#wing  peculiar  form  of  first  and  seouod 
qnills.) 


curved  inward  or  upward;  and  in  certain  species  of  SelasphoruM^'Wi 
which  the  tip  is  contracted  and  curved  outward,  as  shown  in  theae- 
companyi ng  diagrams: 


Fio.  l^.—VfingotLafrunayafiavicaudata, 


^o.  20— Wing  of  Aglwactis  citpieipennit.    (Under  side,  showing  very  narrow  outer  qnllL) 
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Ordioaril^'y  there  is  a  regular  gradation  in  the  size  and  shape  from 
the  first  to  the  tenth  primary;  but  sometimes  this  is  not  the  case,  the 


Fio.  21.~Wiiig  of  Troehilw  eolubriSt  adalt  male. 


male  of  the  common  Buby-throat^d  Hamming  Bird  {Trochilus  colubrii) 
Wording  a  conspicuous  example.    In  this,  the  six  innermost  quills  are 


^^'  22.- Wing  of  Sphetwprocttu  pampa,  to  show  excessively  thickened  shafts  of  three  outer  primaries. 

'tot  only  abruptly  much  smaller  than  the  others,  but  they  are  quite 
differently  shaped  at  their  tips  (see  Fig.  21). 


Fio.  23.— Wins  otEupetomena  maeroura. 


Although  the  shafts  of  the  primaries  are  always  hard  and  strong,  to 
enable  them  to  endure  the  rapid  vibrations  to  which  they  are  subjected 
blaring  flight,  they  are  not  often  conspicuous  for  their  unusual  thick- 


Fio.  24.— Wing  of  Aphantoehroa  cirrhochlorii. 


ness.  In  some  genera,  however,  they  are  thus  extraordinarily  devel- 
oped, in  iSphenoproctus  and  some  species  of  CampylopteruSj  for  example, 
appearing  almost  like  a  monstrosity  or  abnormal  swelling,  as  shown 


Fio.  85.— Ooter  primary  of  a  species  of  Oampylopterut,  showing  thickene<1  shaft. 

io  (Figs.  22  and  25),  which  is  accompanied  by  others  (Figs.  23  and  24) 
to  Ahow  the  gradual  transition  through  which  this  excessive  develop- 
ment is  reached. 
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Variations  in  the  form  of  the  taiL-^The  number  of  tail-feathers 
usually,  perhaps  always,  teu.  One  species,  the  Marvellous  Hummi 
Bird  (Loddigesia  mirabilis)^  is  said  to  possess  only  four^  but,  althou 
I  have  not  seen  the  bird  in  question,  I  can  not  help  thinking  that  t 
apparently  absent  rectrices  are  aborted  and  confounded  with  t 
coverts.*  Certainly  in  at  least  one  other  genus  (Myrtis)^  such  an  ab 
tion  of  the  middle  pair  of  tail-feathers  is  very  evident,  these  being 
much  reduced  in  size  as  to  be  entirely  concealed  by  the  upper  U 
covertis.t  On  the  other  hand,  another  genus  {Floristiga)  seems  to  p 
seas  twelve  tail-feathers ;  but  a  close  examination  will  show  that  wl 
are  apparently  the  middle  pair  of  rectrices  are  in  reality  the  two  long< 
upper  tail*coverts. 


Fto.  28.— Tail  of  Myrtit  fanny,  Hbowinic 
»bort«d  middle  rectriceH  (x  2),  the 
upper  tail-coverts  beine  parttMl  to  ex- 
pose them  to  view. 


Fio.  27.— Tail  of  Florituga  meUivora,  showi 
specialized  pair  of  opper  coverts  (a  a). 


The  shape  and  development  of  the  tail-feathers  in  the  Humming  Bir 
vary  to  a  degree  that  has  no  parallel  among  other  birds,  many  of  t 
forms  assumed  being  also  entirely  unique.  Much  the  larger  nnml) 
of  species  have  the  tail  of  a  shape  not  very  different  from  the  ordina 
types  among  birds,  that  is  to  say,  moderately  rounded  or  forked, 
nearly  even ;  but  besides  tails  of  a  normal  shape  there  are  deei 
forked  or  forficate  (scissors  shaped)  tails,  graduated  or  wedgeshap 
tails,  double-rounded  and  double-emarginated  tails,  tails  with  streame 
tails  with  racket-  or  paddle-shaped  feathers,  and  tails  whose  shape  c 
not  be  designated  by  any  special  term.  Putting  aside  those  whi 
depart  least  from  the  ordinary  shapes,  the  different  types,  with  tb* 
variations,  are  illustrated  by  the  figures  composing  Plates  xviii-xxi 

Variations  in  development  of  the  tail-coverts. — Excepting  the  case 
Floristiga^  referred  to  above,  there  are  few  notable  modifications  of  t 
tail-coverts.  Two  genera,  however,  may  be  mentioned  which  have  tb< 
feathers  conspicuously  developed,  the  one  as  to  size,  the  other  as 

*  In  Aeestrura  micruraf  accordiDg  to  Mr.  Grould,  all  the  rectrices  are  thus  abort 
the  entire  tail  being  concealed  by  the  coverts. 

t  Gonld  also  cites  as  examples  Thautmutura  cora  and  Doricha  enicura  ;  bnt  in  tb 
species  the  middle  pair  of  rectrices  while  very  short  are  not  wholly  hidden  by 
ooTerts,  as  is  the  case  in  Myrtis  fann^.    (See  Plate  xxi v,  Fig.  1,  and  Plate  xxil,  Fig. 
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Plate  XVIII. 


F"i«.  1.  fhloaophUiiHhemUvHvHnu^ 
Vig.  2.  SthistfH  u^'itffnnji. 

^^  3.  XphrnopriHtnspnmi^i,. 
Fl?.  4.  Jnhnwfiin  Julie. 


Outlines  of  Tails  of  Humming  Birds. 


FiK.  6.  Heliothrix  uurittu. 
Fig.  7.  Leiirochloris  tilhicollis. 
Fig.  H.  SelftHff/iorvn  alleui. 
Fig.  !».   rielinvtin  roniuta. 


\ 


11 


i 


Ai 


1J 


i.'l 


Report  of  National  Museum,  1890.— Ridgway. 


Plate  XIX. 


Outlines  of  Tails  of  Humming  Birds. 


Fijf .  1 .  DitcimnntfiH  enxiferus. 
Fis:.  ?.  HeliofJoxa  jacula. 
Fip.  3.  Ommymphn  nobilis. 


Fijf.  4.  Pterophanes  temmincki. 
Fig.  5.  Helianthea  typica. 
Fig.  <>.  Oreotrochilus  pirhincha. 


Plate  XX. 


>nal  Museum.  1890. -Ridgway. 


OUTUNES  OF  TA.LS  OF  HUMM.NG  B.RDS. 


Fig.  i.  Sjforadinus  elegiins. 
Fijc  2   Heliomaster  f\irci/ei\ 
Fie'  3.  Foj'elairia  lang»dorfi. 
Pig  4    ptochoj>trm  ioltrma. 


Fig.  r>.  Ttlmatura  dujfitnti. 
Fig  6.  Rhodopi*  w«y>*»r. 
Fig.  T.  Foiw'"****"  f<»"**^»*- 
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Plate  XXI. 


Outlines  of  Tails  of  Humming  Birds. 


FIk-  1.  Eugenia  imperatrix. 
Fi>f.  2.  Euftetomena  macroura. 


Fig.  8.  Hylonympha  mocrocerca. 
FIjf.  4.  Sappho  «pa>*ganurfi. 
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Outlines  of  Tailj  of  Humminq  Birds. 
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Plate  XXIII. 
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OOTLlNEa  OF  T*fLS  OF  HUMMING  BIRDS. 
rig.  I.  Tkaumailurn  cora.  Fig.  S,  TofiaiapiUa. 

Tig.  t.  Clurlorrrmj«<.rdanl.  Ftg,  8.  Acfttrum  muUatM. 

rig.  B.  Oalothornr  l«i-i/fr.  Tifc.  t.  Jf|fr(i«  /onny. 

Vg.  4.  ^Mun^  j^./u'"i«*-  mx.  a  IVocfcil™  colubri*. 
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rorm.    These  are  Eulampig,  in  the  species  of  which  the  upper  tail- 
Gorerfs  are  large,  broad,  and  rounded,  coveriog  more  than  half  of  the 


tail  and  very  billiantly  colored,  and  Chalybura,  in  which  the  under  tail- 
coverts  have  very  dowoy  and  decomposed  webs,  thus  somewhat  resem- 
bling miniature  ostrich  plumes. 


HEAD  OBI4AMEKTS,  ETC. 

Of  all  birds  only  the  Birds  of  Paradise  cau  rival  the  Hnmmiog  Birds 
in  the  eztraordiuary  development  of  portions  of  their  feathering.  Un- 
nsnal  developments  of  the  tail  have  already  been  described  (see  page 
300),  as  have  also  occasional  modifications  of  the  tail-coverts;  but  there 
remains  to  be  specially  mentioned  the  various  kinds  of  head  ornaments 
'With  which  the  males  of  many  species  are  adorned.  The  moat  frequent 
head  ornameut  of  the  Hamming  Birds  is  a  "  gorget "  or  patch  of  imbrl- 
catetl  feathers  covering  the  throat  of  the  male,  the  color  of  which  is 
Usually  brilliantly  metallic  and  very  different  from  that  of  other  portions 
of  the  bird's  plumage.  This  gorget  is  well  shown  in  the  male  of  the 
common  Kuby-throated  Humming  Bird  (Trochilua  colubria),  io  wbieh 
the  feathers  on  the  sides  of  the  throat  are  only  slightly  elongated.  In 
other  genera  (as  for  example  Myrtia)  these  feathers  are  of  nniform 
length,  while  in  others,  notably  Calothorax  and  Aces^ura  and  some 
Species  of  i}ela»phorus  and  Calypte,  the  lateral  feathers  of  the  gorget 
&re  greatly  elongated,  forming  a  conspicuous  ruff  on  each  side  of  the 
throat,  B8  shown  in  figures  32-36.  lu  the  geons  Btellula  the  feathers 
Of  ttie  ruff,  instead  of  being  rounded  and  scale-like,  are  narrow  and 
lengthened — almost  lanceolate — the  individuality  of  each  one  being 
■strengthened  by  the  peculiar  coloration,  the  tips  being  metallic  purple 
^iid  the  basal  portion  snow-white.     (See  Fig.  35.) 

Of  all  the  gorgeted  Humming  Birds  by  far  the  finest  are  the  two 
species  of  the  genus  Oalypte  which  inhabit  parts  of  Mexico  and  Uali- 
Ibrnia  and  the  single  one  found  in  Cuba.  In  these  birds  not  only  is  the 
gorget,  with  its  elongated  lateral  extensions,  bnt  the  whole  top  of  tfae 
head  also,  of  the  most  brilliant  imaginable  metallic  red  or  violet  (accord- 
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ing  to  the  species);  iudeed,  as  Mr.  Gould  truly  says,  these  birds  ^^are 
unequaled  for  the  rich  metallic  brilliaucy  of  certain  parts  of  tbeir   j 


Fio.  32.— Head  of  Calothormx  luci/er,  J. 


Fio.  33.>-Head  of  Tro€hilut  colulmt.  cf  ■ 


— ^ 

Fig.  34.— Head  of  Myrtis  fanny,  cf  • 

plumage  by  any  other  members  of  the  family,''  the  color  of  the  head 
and  ruflfs  being  "  as  glitteringly  resplendent  as  if  they  had  been  dipped 
in  molten  metal." 


Fio.  35.— Head  of  SteUula  calliope,  cf . 


Fio.  36.— Head  of  Calypte  anna,  d- 


In  all  the  gorgeted  Humming  Birds  except  the  genera  Atthis  and 
Tilmatura  the  males  have  the  tail  either  plain  purplish  dusky  or  else 
A^aried  only  with  rufous  (as  in  the  species  of  Selasphorus)^  the  middle 
pair  of  feathers,  however,  usually  shining  green,  like  the  back.  The 
females  all  have  the  tail  not  only  different  in  form  but  also  totally  dif- 
ferent in  coloration ;  the  feathers,  except  the  middle  pair  (sometimes 
two  middle  pairs),  having  a  white  tip,  preceded  by  a  subterminal  baud 
or  space  of  blackish,  the  basal  portion  being  green  or  rufous.  This 
type  of  coloration,  however,  characterizes  both  sexes  in  the  geuns 
Atthis^  which  otherwise  appears  closely  related  to  the  genera  Irackilui^ 
Selmphorusj  and  Calypte,  In  Tilmatura  the  tail  feathers  are  strikingly 
marked  with  alternate  patches  of  black,  white,  and  mfous. 

Other  genera  have  instead  of  the  typical  humming-bird  gorget  a 
beard-like  tuft  depending  from  the  middle  of  the  throat,  and  usually 
A'ery  brilliantly  metallic  in  coloration.  The  extreme  forms  which  this 
beard-like  tuft  assume  are  shown  by  the  accompanying  figures. 

The  fantastic  markings,  towering  crests,  and  lengthened  beards  of 
the  species  of  Oxyj)ogon,  says  Mr.  Gould,  render  these  birds  very  con- 
spicuous objects  notwithstanding  their  plain  coloration. 

Crests  are  comparatively  uncommon  among  the  Humming  Birds,  only 
nine  of  the  more  than  one  hundred  genera  containing  species  which  are 


Wbits-bootid  Raciet 


[L  tstegnnara  undrrtmodH.    (After  Oould.) 
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ested.    These  are  Aithurusj  Heli<ictiny  aud  OhrysolampiSj  of  one  spe- 
88  each ;  Folemistria  and  Cephallepis^  of  two  specieB  each ;  BellonOj, 


Fig.  37.  —  Ore<mympha  nobilU. 


Fig.  dS.—Oxypogon  lindeni. 


Fio.  ^.—AugMtet  lumacheUut. 


Fin.  40 — Urottiete  bmjamini. 


ith  two  or  three;  Oxypogon,  consisting  of  three  species,  and  LophomUt 
id  Popelairia,  each  with  several  species,  bnt  only  a  part  of  them  far- 
shed  with  crests.  Altogether  there  are  only  about  twenty  of  the  five 
lodred  species,  or  a  little  more  than  4  per  cent,  of  the  whole  number, 
at  are  crested,  or  only  about  one  to  every  five  species  the  males  of 
bich  possess  a  metallic  gorget.* 

Aiihurus  and  Heliaetin  possess  a  double  crest  springing  from  each 
le  of  the  hinder  crown  or  occiput.  In  the  two  genera,  however,  these 
oaments  are  quite  different  in  form,  as  may  be  seen  by  the  accom- 
kuying  cuts  (Figs.  41,  42),  and  still  more  so  in  their  coloration,  those 
Aiihurus  being  deep,  velvety  black  while  those  of  Heliaetin  are  of 
e  most  brilliant  possible  metallic  gold,  changing  to  fiery  scarlet  or 
imson  towards  the  bases  of  the  feathers. 

The  closely  related  genera  Ghrysolampis  and  Bellona  have  intensely 
iliiant  crests  covering  the  whole  top  of  the  head  of  very  sharply  out- 
ed,  imbricated  feathers,  the  more  posterior  of  which  are  cousidera- 
7  elongated,  forming  a  pointed  crest  in  the  latter  and  a  rounded  one 


Metallic  tbroat-spot-s  which  do  not  cover  the  whole  throat  are  not  counted  aa 
gets  in  this  estimate. 
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ill  the  former,  which  in  addition  possesses  a  brilliantly  metallic  gorget 
of  imbricated  or  scale-like  feathers,  the  throat  of  Bellona  being  clothed 


Fio.  41. —Double  crest  of  Aithtirua  polyhnus. 


Fig.  42.— Doable  crest  of  Eeliaetin  eorwM. 


with  a  blended  and  somber  colored  plumage.  In  Bellona  the  crest  is 
glittering  green,  sometimes  passing  into  blue  at  the  tip,  or  even  for  the 
terminal  half;  in  Chrysolampis  the  crest  is  ruby-red,  the  throat  golden- 
orange  or  topaz. 


Fio.  43.— Verticiil|vK'w  of  crfst  of  Chn/aolampis 


Fig.  44.— Vertical  view  of  crest  of  Bellona  ent- 

tata,  .-f. 


The  genus  Cephallepis  has  a  much  lengthened,  narrow,  pointed,  and 
slightly  recurved  crest,  closely  resembling  that  of  the  Lapwing  Plover 
( Vanellns  ranelluft).  That  of  Oxypogon  (see  Fig.  38,  p.  303)  is  somewhft 
similar.    All  of  the  species  of  the  genus  LophomiSj  embracing  theeit 


Fin.  A5.—Ccphallepustldalan(Ii,  /. 


Fig.  i».—LophomU  omatug,  <f . 


quisitely  ornamented,  bespangled,  frilled,  and  otherwise  decorated '* Co* 
quette"  Humming  Birds  possess  crests  in  addition  to  their  other  omft- 
ments,  which  vary  in  their  character  with  the  species;  bat  hefetiie 
subject  becomes  so  intricate  that  to  pursue  it  further  woald  require  tu 
more  space  than  can  here  be  afforded,  besides  perhaps  ptoving  tiv^ 
some  to  the  reader.  The  subject  should  not  be  dismissed,  howewfi 
without  calliug  attention  to  a  very  elegant  adornment  ot  several  gensv* 
in  the  shape  of  '<  muffs  ^  or  <<  puffs  ^  of  the  most  delicate  poasifile  eoi* 
tony  down  clothing  the  legs  and  almost  hiding  the  dainty  feet,    '^^Ift^ 
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are  asaally  white,  but  sometimes  brown,  or  Diore  rarely  black, 
re  most  conspicuously  developed  in  the  genera  Panoplites,  Erioc- 
,  and  Steganura. 


30.— Lee  pnffs  of  Panoplite*  Fio.  31. — Short  tarsal  feathora  of  Hdiodoxa 

JlavescenM.  jamla. 

COLORS  OF   THE  PLUMAGE. 

Wh6ii  inorniug  dawns,     »*»''•* 
The  flower-fod  Honiuiiiig  Bird  hisrouud  purenes  ; 
Sips  with  iuserted  tube  the  honied  blooms, 
Aud  chirps  his  gratitude  as  round  he  roams  ; 
While  richest  roses,  though  in  crimson  drest, 
Shrink  from  thespleudor  of  his  gorgeous  breast. 
What  heavenly  tints  in  mingling  radiance  fly ! 
Each  rapid  movement  gives  a  different  dye ; 
Like  scales  of  burnished  gold  they  dazzling  show — 
Now  sink  to  shade,  now  like  a  furnace  glow  ! 

— ALKXANDER  WILSON. 

lile  their  diminutive  size  is  one  of  the  m  ost  striking  peculiarities 
amming  Birds,  their  beautifully  varied  or  resplendently  metallic 
skge  is,  as  a  rule,  not  less  so. 

Terence  has  been  made  on  previous  pages  to  the  luminous  gorget 
iuy  species,  aud  to  the  shining  crests  or  beards  of  others ;  but  we 
to  mentiofi  that  some  kinds,  instead  of  having  luminous  throats, 
the  halo  of  radiance  transferred  to  their  crowns,  as  in  species  of 
omiira^  in  which  the  color  is  blue  or  violet,  and  EustepJiantiSy  in 
I  it  is  brilliant  red  or  green,  according  to  the  species.  Frequently 
is  a  spot  of  the  most  brilliant  emerald-green  on  the  forehead,  im- 
itely  above  the  base  of  the  bill,  forming  ^^  a  star  brighter  than 
s,  the  queen  of  planets"  (Gould).  It  is  worthy  of  remark  that 
flittering  gein-like  spot  has  always  a  setting  of  the  most  intense 
ty  black,  to  increase,  by  contrast,  its  brilliancy.  Usually,  but  not 
rs,  these  same  Humming  Birds  have  a  similar  spot  on  the  mid- 
f  the  throat,  its  color,  however,  more  often  violet  than  green ;  and 
ionally  there  are  two  brilliant  spots  on  the  throat,  one  below  the 
J  and  of  a  different  color,  in  which  case  it  is  interesting  to  observe, 
>nly  one  of  them  reflects  its  full  brilliance  at  once,  it  being  neces- 
for  the  bird  (or  the  person  holding  it,  if  a  stuffed  specimen),  to 
its  position  slightly  to  bring  the  other  intotull  view — which,  how- 
is  done  at  the  expense  of  the  one  previously  seen, 
some  kinds  the  area  of  brilliant  coloration  lies  upon  some  other 
)f  the  bird  than  the  head  or  throat.  In  some  species  of  the  genus 
memis,  the  amply  developed  upper  tail  coverts  are  mo^t  ^WXXax- 
H.  Mis.  129,  pt.  2 20 
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ingly  brilliant,  while  in  another  genas,  Aglccactis,  the  whole  ruini)  is  me- 
tallic, all  the  rest  of  the  plumage  being  devoid  of  laster. 

With  the  exception  of  the  genus  last  mentioned,  Humming  Birds 
show  the  full  brilliancy  of  their  metallic  colors  only  when  the  plumage 
is  viewed  toward  the  direction  in  which  the  feathers  lie  ;  •  that  is,  one 
having  a  specimen  in  his  hand,  must,  in  order  to  obtain  the  riche.st 
efl'ect,  hold  it  with  the  head  towards  him,  the  bird  itself  on  the  op]K>- 
site  side  from  which  the  light  comes.  Reversing  its  positiou  relative 
to  himself  (but  not  to  the  light),  the  metallic  hues  disappear  or  are  bat 
faintly  discernible.  In  AglwavtiSy  however,  exactly  the  reverse  is  tlie 
Ciise,  the  burnished  metallic  hues  of  the  rump  appearing  only  wheu 
viewed  affdimf  the  ends  of  the  feathers.t 

In  more  than  OU  per  cent,  of  the  species  of  Humming  Birds,  the  color 
of  the  primaries  is  a  dull  i^urplish  dusky,  with  very  faint  metallic  lus- 
ter. So  nearly  universally,  in  fact,  is  this  the  case,  that  there  <ipi>ear 
to  be  only  two  conspicuous  exceptions,  the  Sapphire-wing  {Pf^rophanes 
temmincki) — next  to  Pafagona  gigas,  the  largest  of  Humming  Birds— in 
which  all  tlie  remiges  are  a  brilliant  steel-blue,  or  in  a  strong  light  aloio^t 
a  Prussian-blue  color,  and  the  Purple  Carib  (Eulampis  jugularUi)^  in 
which  their  color  is  lustrous  bluish  green.  In  no  speeies  of  Hum- 
ming I>ird  are  the  primaries  parti  colored;  and  when,  as  is  sometimes 
the  case,  the  secondaries  are  of  more  than  one  color,  the  additional  color 
is  invarinbly  rul'ous. 

On  the  other  hand,  brilliantly  colored  tails  are  very  common,  and 
sometimes  the  gorgeous  coloring  of  this  member  is  anapproached  by 
that  of  any  other  birds.  The  Comet  Humming  Birds  (genus  Sappho]^ 
for  example,  have  vers  long  and  deeply  forked  tails  (see  J*l.  xxi.  Fig.  4). 
of  the  most  glittering  brilliant  metallic  red,  each  feather  tipped  with 
velvety  black.  The  allied  genus  Cyanolesbla  has  a  tail  of  similar  size 
and  shape  (PI.  xxii,  Fig.  4),  but  burnished  metallic  blue  or  green,  in- 
stead of  red.  The  geiu'ra  Ai({faMeSj  Chrysuronia^  Metallura^  and  At^ 
cettula  have  the  brilliant  coloration  of  the  tail  most  conspicuous  on  tbe 
under  surface,  which  is  of  a  splendid  golden  bronze  or  red  bronze,  a& 
cording  to  the  species.  There  are  also  other  types  of  coloration  affec^ 
ing  therectricos,  but  they  are  too  numerous  to  particularize  in  this  con- 
nection. 


""  III  Hiicli  Huiiiiiiiii;;  HinlH  as  I  liavo  exainincd/'  Hays  GosHe  {Birdnof  ■/aMaica,p^ 
94,  Ur*),  "tho  iridesceiicD  ofthoHo  ])<)rtion8of  the  plumage  that  are  ohaogeable, ii 
Hplciulid  in  the  ratio  of  tho  aciiteno8s  of  the  aii;;]o  formed  by  the  incitlent  ray  andlbe 
TclU'cted  Olio.  Thus  tho  ]>IiiMioi  of  tlio  neck  of  tho  Man  go  appear  to  advantage  in  s 
room  with  aHin;;h^  li^l^^  <^"ly  when  the  beholder Htands  with  hisbacktothe  wiodoiTi 
and  huH  the  bird  before  him  and  faein*;  him.  Then  the  perpendicular  band  down  Um 
throat  and  breast,  which  heem.s  conipoHed  of  the  richest  black  velvet,  is  bounded  oB 
each  Hide  by  a  broad  band  of  ^^hnvin^  crimson,  mingled  with  violet." 

t  The  Haino  t  hint;,  though  t^)  a  lens  decree,  isobw^rvable  in  t)io  species  of  Lampivfiyyiii 
in  which,  however,  tho  luetaHic  coloring  of  the  rump  in  mnch  loss  brilliant. 


o™."'.  u«„™„  ic,,,,,^  ^^^^ 
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CAUSE  OF  THE   CHANGEABLE  HUES  OF   HUMMING  BIRDS. 

Many  persons  may  uatarally  wish  to  know  the  cause  or  causes  of  this 
mlliaut  metallic  coloration  of  Plumniing  Birds.  This  is  a  subject  which 
las  heen  investigated  by  physiologists,  who  have  found  that  in  most 
3608  it  depends  on  the  structure  of  the  feathers,  and  not  on  the  pres- 
lice  of  coloring  matter  or  pigment. 

A  few  days  siuce  [says  Mr.  MariiuJ  wu  wcru  cxiniiuing  a  Hamming  Bird,  the  gor- 
et  uf  which  was  an  intousc  emerald-grecu  ;  but  on  changing  the  light  (that  is,  alter- 
ig  its  angle  of  incidence),  the  emerald  was  changed  to  velvet-black.  Audebert  cou- 
riered this  chaLgeableness  to  be  due  to  the  organization  of  the  feathers,  and  to  the 
anuer  in  which  the  luminous  rays  are  reflected  ou  falling  upon  them  ;  and  of  this 
6  think  there  can  be  little  doubt,  for  each  feather,  when  minutely  inspected,  ex- 
ibits  myriads  of  little  facets  so  disposed  as  to  present  so  many  angles  to  the  incidence 
'light,  which  will  be  diversely  reflected  according  to  the  position  of  the  feather,  and 

(»ome  positions  not  reflected  in  any  sensible  degree,  and  thus  emerald  may  become 
velvet-black.  Lesson  supposes  that  the  brilliant  hues  of  the  plumage  of  the  llum- 
iDg  Birds  are  derived  from  some  elements  contained  iu  the  blood,  and  elaborated  by 
le  circulation — a  theory  we  do  not  quite  uuderntand,  inasmuch  as  color  is  theH'esult 
'  the  reflection  of  some  rays  and  the  absorption  of  others,  caused  by  the  arrange- 
ent  of  the  molecules  of  any  given  body.  He  adds,  however,  that  the  texture  of  the 
aajes  plays  the  principal  part,  in  consequence  of  the  manner  in  which  the  rays  of 
;bt  traverse  them  or  are  reflected  by  the  innumerable  facets  which  a  prodigious 
lantity  of  barbules  or  flbers  present.  All  the  scaly  feathers,  he  observes,  which 
sulate  velvet,  the  emerald,  or  the  ruby,  and  which  we  see  on  the  head  and  throats 

the  Epimavhi  (as  the  Grand  Fromerops  of  New  Guinea),  the  Paiadise  Birds  and 
«  Humming  Birds  resemble  each  other  in  the  uuiformity  of  their  formation;  all  are 
iui>osed  of  cylindrical  barbules,  bordered  with  other  analogous  regular  barbules, 
hich  iu  their  turn  support  other  small  ones;  and  all  of  them  are  hollowed  in  the 
liter  with  a  deep  furrow,  so  that  when  the  light,  as  Audebert  first  remarked,  glides 

a  vertical  direction  over  the  scaly  feathers,  the  result  is  that  all  the  luminous  rays 
e  absorbed  in  traversing  them,  and  the  perception  of  black  is  produced.  But  it  is 
'  longer  the  same  when  the  light  is  reflected  from  these  feathers,  each  of  which  per- 
rms  the  office  of  reflector;  then  it  is  that  the  aspect  of  the  emerald,  the  ruby,  etc., 
47iug  with  the  utiuost  diversity  under  the  incidences  of  the  rays  which  strike  them, 
^iven  out  by  the  molecular  arrangement  of  the  barbules.  It  is  thus  that  the  gor- 
^  of  many  species  takes  all  the  hues  of  green,  and  then  the  brightest  and  most  uni- 
rtuly  golden  tints,  down  to  intense  velvet-black,  or  on  the  contrary  that  of  ruby, 
^ich  darts  forth  pencils  of  light,  or  passes  from  reddish  orange  to  a  crimsoned  red- 
^ck.  It  is  thus  we  think  that  the  everchanging  hues  of  the  gorgets  of  the  Hum- 
ttg  Birds  from  black  to  emerald,  ruby,  crimson,  or  flame- color  are  to  be  explained. 

^riHiant,  however,  as  are  the  hues  reflected  from  the  stutted  Hum 
liig  Bird,  the  perfection  of  their  changeable  radiance  or  refulgence 
^  be  fully  realized  only  in  the  living  bird. 

3ullock,  when  speaking  of  the  same  subject,  says  that  'Hhe  pre- 
irved  specimens  were  but  the  shadow  in  brilliancy  to  what  they  were 

hfe.  The  reason  is  obvious ;  for  the  sides  of  the  laminte  or  fibers  of 
^^h  feather  being  of  a  difl'ereut  color  from  the  surface  will  change 
Kien  seen  in  a  front  or  oblique  direction ;  and  as  each  lamina  or  fiber 
^D8  upon  the  axis  of  the  quill  the  least  motion,  when  living,  causes 
i-^  feathers  to  change  suddenly  to  the  most  opposite  hues.'' 
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BRIEF  DESCRIPTIONS  OF   SOME  OF  THE  MORE  BRILLIANTLY  COL 

KINDS. 

AmoDg  the  half-thousand  species  of  Hnmming  Birds,  the  (liven 
plumage  as  well  as  form  is  very  great.  It  will  not  be  practicable, 
fore,  to  do  more  in  the  way  of  describing  particular  kinds  than  to 
those  which  are  most  conspicuous  in  this  respect.  Before  proceed 
do  so,  it  may  be  well  to  explain  that  in  a  large  majority  of  cases 
mentation  is  conhned  to  the  males  alone,  the  females  being  as  a  n 
void  of  the  refulgent  hues  and  ornamental  plumes,  and  therefon' 
more  like  one  another  than  those  of  the  opposite  sex.  Occasic 
however,  as  in  the  genera  Fetasophora^  Eupetomena^  PanopliteSj  AgU 
Lampropygia^  and  a  few  others,  the  sexes  are  alike  in  color,  or  at 
not  essentially  dift'erent.  In  only  one  species,  the  Mango  Hai 
Bird  (Lampornis  mango),  of  Jamaica,  is  the  female  more  beautifn 
the  male,  having,  in  addition  to  the  colors  possessed  by  the  la 
brightly  colored  throat-patch.  As  a  rather  remarkable  coincide 
may  be  mentioned  that  the  largest  and  smallest  species  of  the  i 
Patagona  gigas  and  Mellisuga  minima^  are  among  the  most  plainly  ( 
of  all,  with  little  difference  between  the  sexes. 

Perhaps  the  most  remarkable  of  Humming  Birds,  though  mo 
tinguished  for  the  extraordinary  development  of  its  tail  feather 
for  brilliancy  of  plumage,  is  the  Marvellous  Humming  Bird  (Lod 
mirabiliH)^  of  Peru.  An  idea  of  the  form  of  the  tail  in  thiselega 
may  be  obtained  trom  the  outline  figures  on  Plate  xxiii.  Its  col( 
while  not  conspicuous  for  brilliancy  in  such  a  brilliant  coterie,  is 
theless  very  pretty :  Crown  azure-blue,  back  golden  green,  tail 
black,  and  lower  parts  pure  white,  with  a  gorget  of  emeraldgret 
dered  on  each  side  by  a  line  of  coppery  red. 

The  Topaz-throated  or  King  Humming  Birds  (genus  Topa 
among  the  largest  of  the  family  and  are  iurther  conspicuous  fo 
elegant  form  and  brilliant  plumage.  There  are  two  species,  thi 
son  Topaz  (T.pella),  of  Guiana  and  the  Lower  Amazons,  audtb< 
Topaz  ( T.  pyra)  of  the  northern  tributaries  of  the  great  South  An 
river.  The  former  is  much  the  better  known  and  is  a  truly  n 
cent  bird,  some  8A  inches  in  total  length,  although  some  3  in( 
this  are  taken  up  by  the  lengthened  caliperlike  tips  of  the  secoi 
of  tail  feathers.  The  general  color  is  a  brilliant  metallic  crima 
whole  throat  of  the  most  glittering,  burnished  golden-yellow  or 
changing  to  emerald -green,  encircled  by  velvety  black,  which 
also  the  sides  and  top  of  the  heiul. 

The  Fire-tailed  or  Comet  Humming  Birds  (genus  itoppfco)  also 
two  species,  belonging  to  Peru,  Bolivia,  and  the  Argeutiue  Re 
"The  tails  of  the  males  blaze  with  the  radiance  of  flashes  of 
and  their  ruby  backs,  luminous  green  throats,  and  under  soifc 
senta  toutensemhlr  unparallolod  in  the  range  of  ornithology,'*  wl 

•  D.  G.  Elliot,  ill  Stai\i\'ard  Natural  History,  Biidfl,  p.  44* 
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Oonld  says  that  the  two  species  generally-  kuown  under  the  uames  of 
Sappho*  and  Phaan\  are  par  excelUiice  the  most  gorgeous  of  birds  in  ex- 
istence, so  far  as  regards  the  coloring  of  their  tails;  and  well  do  these 
living  meteors  deserve  the  more  general  name  of  Comets.'*^    Tlie  tail  of 
these  birds  is  greatly  lengthened,  and,  when  spread  is  forked,  as  shown 
in  Pig.  4,  PL  xxi.    The  upper  surface  of  these  feathers  is  burnished  to 
ft  degree  scarcely  to  be  equaled  by  any  art,  and  glows  with  a  refulgence 
not  surpassed  by  any  gem,  the  glorious  color  heightened  by  contrast 
with  the  bold  and  sharply  defined  velvety  black  tip  to  each  feather.    In 
the  Sappho  Comet  (6\  sparganura)  the  red  color  of  the  tail  and  rump  is 
of  an  orange-red  or  scarlet  hue,  while  in  the  Phaon  Comet  {S,phaon) 
the  color  is  the  loveliest  crimson  or  purple-red. 

Allied  to  the  Comet  Hummers  are  the  Sylph  Humming  Birds  (genus 
Cffanoleshia)^  the  tails  of  which  are  of  similar  form,  but  gloriously  blue 
and  green,  shaded  with  violet,  in  one  speeies,  splendid  green  in  another, 
and  with  black  centers  instead  of  tips.  (See  PI.  xxii.  Fig.  4.)  They 
inhabit  the  mountains  of  northern  and  western  South  America. 

So  far  as  the  coloration  of  the  head  alone  is  concerned,  no  other  Hum- 
ming  Bird  equals  the  Ruby  and  Topaz  (Chrysolampis  moschitus),  "It  is 
a  species,"  says  Mr.  Gould,  '*  which  plays  no  inconsiderable  part  as  an 
article  ot  trade;  for  it  is  the  one  par  excellence  of  which  thousands 
are  annually  sent  to  Europe  for  the  purpose  of  contributing  to  the 
decorations  of  the  drawing-rooms  of  the  wealthy,  for  the  manufacture 
of  artificial  flowers,  etc.;  and  well  suited  is  it  for  such  purposes,  its  rich 
mby  and  topazlike  coloring  rendering  it  one  of  the  most  conspicuous 
and  beautiful  objects  imaginable. 

One  of  the  most  beautiful  of  Mexican  Humming  Birds  is  De  Bham's 
Garnet  {Lamprolaima  rhami).  It  is  a  large  species,  some  4J  inches  long; 
green  above;  throat,  metallic  solferino  or  garnet ;  breast,  rich  metallic 
violet  blue,  the  tail,  which  is  very  broad  and  slightly  forked,  being  of 
a  violet- black  hue. 

Scarcely-  less  beautiful  and  considerably  exceeding  it  in  size  is  De 
Lattre'3  Sabre-wing  (Campylapterm  hemileuctirus),  a  species  which  ex- 
tends from  northern  Mexico  nearly  to  the  Isthmus  of  Panama.  It  is  of 
a  uniform  rich  metallic  violet-blue  color ;  rump,  green;  and  the  tall, 
white  and  black  in  nearly  equal  proportion.  The  remarkable  structure 
of  the  wing  of  this  species,  which  is  about  the  same  as  in  the  genus 
t^henaproctus,  is  shown  in  Fig.  22,  on  page  21)0,  which  represents  that 
af  8.pampa.  A  South  American  congener  of  this  species  is  the  Splen- 
did Sabre-wing  (C.  villavicencio),  which  has  the  crown  glittering  golden- 
^reen  changing  to  coppery-red ;  the  throat  and  breast,  glittering  blue; 
ADd  the  other  portions  chiefly  dark  green. 

Undonbtedly  the  most  brilliant  of  Central  American  Humming  Birds 
fl  that  curiously  local  species  which  is  confined  to  the  higher  slo[)es 


*  Sappho  tparganura  (Shaw).  t  Sappho pkaon  (Goul<l). 
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of  a  few  of  the  volcanic  peaks  in  Costa  Rica  and  Vera^aa,  and  is  knowD 
as  the  Irazu  ilumniing  Bird  (Panterpe  insignis).  In  this  the  crown  w 
rich  metallic  blue;  tlie  upper  parts  bronzy  green;- changing  to  blue  on 
the  upper  tail  coverts;  the  breast  is  also  blue,  but  the  whole  chest  and 
throat  are  of  the  most  glowing  hues,  commencing  with  golden  green 
exteriorly  and  passing  through  golden  yellow  into  orange  and  finally 
culminating  in  scarlet  in  tlie  center. 

The  Puff  legs  (genus  Eriocnemis)  are  beautiful  Humming  Birds  of  j 
medium  size,  which  have  the  legs  clothed  with  the  daintiest  muffs  or 
puffs  imaginable  of  cottony  or  downy  feathers,  white,  buff,  brown,  or 
black,  according  to  the  species.  Perhaps  the  finest  of  them  is  tbe^ 
Glowing  Puff-leg  (E,  restiia)^  whose  upper  tail  coverts  are  of  a  dazzling; 
brilliancy  unsurpassed  and  seldom,  if  ever,  equaled  by  any  other  ob-j 
ject  in  nature.  Mr.  John  Gould,  the  celebrated  author  of  that  mostj 
magnificent  of  all  bird  books,  the  Monograph  of  the  Trochilidae,  says:] 

Everyone  who,  for  tbo  first  timo,  fiuds  bimself  in  front  of  the  couipartmoDtof  Df 
collection  in  whicli  thiH  Rpecies  is  placed,  gives  utterance  to  some  exclamation  ex- 
pressive of  the  admiration  excited  hy  its  striking  beauty  and  glow  worm- like  splei- 
dor  of  its  upper  tail  coverts.     This  brilliancy  is  more  apparent  at  certain  bonraoftbe 
day;  for  instance,  it  is  more  beautiful  in  the  evening  after  sunset  than  at  uiiddift{ 
tbe  brilliancy  being  relieved  by  the  dark  hue  of  the  tail  feathers.     It  is  unqne8tioi-| 
ably  one  of  tbe  finest  species  of  tbe  genus,  and  one  of  the  most  resplendent  of  tbei 
Trochilidw :  would  that  it  were  possible  for  mo  to  even  faintly  depict  it!    But  no,  ttaj 
most  finished  drawing  can  be  but  a  phantom  of  the  original,  and  it  is  only  by  anezioi-l 
nation  of  tbe  specimen  that  my  readers  can  form  any  adequate  idea  of  the  spleDdflT 
and  beauty  of  this  gem  ;  and  how  much  more  gorgeous  must  the  bird  appear  in  itaj 
native  wilds. 

These  are  the  mountain  valleys  of  Colombia. 

Even  more  beautiful,  in  the  writer's  opinion,  is  a  gloriously-colored , 
Humming  Kird  found  in  eastern  Ecuador,  the  PanopHies  jardinii;  foTi 
while  the  gorgeous  coloring  of  the  Glowing  Puft-leg  is  mainly  confined 
to  a  limited  area,  that  of  Jardine's  Humming  Bird  embraces  its  entire 
body.  The  crown  and  lower  parts  are  richest  metallic  violet-blue;  tbe 
sides  of  the  breast,  the  back,  and  the  rump,  bluish  emerald-green;  and 
the  wing  coverts  golden  green.  It  is  the  excessive  refulgence  of  tbe 
two  shades  of  green,  however,  which  gives  the  plumage  of  this  bird 
such  a  splendid  brilliancy,  for,  in  certain  lights,  they  glow  with  more 
than  metallic  clearness,  while  the  dee]),  velvety  black  of  the  nape  and 
the  snowy  white  of  the  tail  feathers  heightens  the  effect  by  their  strik- 
ing contrast.  '*The  accompanying  plate,"  says  Mr.  Gould,  "is  in- 
tended to  represent  one  of  the  most  beautiful  of  the  TrocAtfuicB  yet  die- 
covered.  I  say  intended,  for  whatever  success  may  have  attended  my 
attempts  to  convey  an  idea  of  the  beauty  of  these  living  gems,  I  mast 
confess  that  the  means  at  my  command  are  utterly  inadequate  to  do 
justice  to  the  present  species,  whose  crown,  back,  shoulders,  and  chest 
sides  are  clothed  with  hues  of  metallic  blue  and  green  of  such  resplend- 
ant  brilliancy  that  it  is  quite  impossible  to  represent  them  on  paper.'' 
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Of  tbe  West  Iiidiau  Humming  Birds  the  most  exquisite  is  Princess 
Qelena'8  Hummer  {Calypte  helcfue),  of  Cuba.  This  is  perhaps  the  very 
smallest  of  birds,  being  even  less  than  the  Mellistiga  minima^  of  Jamaica 
and  Uaiti,  which  has  hitherto  enjoyed  the  distinction  of  being  consid- 
ered the  smallest  of  existing  birds.  Princess  Helena's  Humming  Bird 
is  rich  metallic  blue  above  (a  very  unusual  color  in  this  family),  and 
w^hite  beneath,  the  entire  head,  including  the  gorget  with  its  ruit'like 
lateral  projections,  being  the  most  beautiful  metallic  rosered  or  crimson. 

A  much  larger  species  belonging  to  the  Lesser  Antilles,  the  Purple 
Carib  {Eulampis  jugularis),  however,  contests  the  claim  of  the  little 
Cuban  gem  to  be  considered  the  most  richly  colored  of  Antillean  Hum- 
mers. The  Purple  Oarib  has  the  upper  parts  velvety  black,  except  the 
wings  and  upper  tailcoverts,  which  are  of  a  burnished  bluish  green  hue, 
while  the  throat  and  breast  are  of  a  rich  garnet-purple. 

The  most  remarkable,  however,  of  West  Indiiin  Humming  Birds  is 
the  Long-tailed  Hummer  (Aithuras  jwlytmu8)j  which  Mr.  Gosse  styles 
"the  gem  of  Jamaican  Ornithology,'' aclding  that  "its  slender  form, 
velvet  crest,  emerald  bosom,  and  lengthened  tail  plumes  render  it  one 
of  the  most  elegant  even  of  this  most  brilliant  family." 

A  truly  noble  Humming  Bird  is  the  Mountain  Nymph  {Oreonympha 
fu>hiliif),  of  the  Peruvian  highlands,  a  bird  approaching  the  Giant  Hum- 
mer (Paiagona  gigas)  in  size,  but  otherwise  not  to  be  compared  with 
that  somberly  clad  species.  The  Mountain  Nymph  is  about  7  inches 
in  length,  of  which  about  half  is  taken  by  the  deei)ly  forked  but  broad- 
feathered  tail.  The  forehead  and  side  of  the  head  are  black,  the  rest 
of  the  head  dark  blue  ;  the  throat  is  metallic  emerald  green,  the  lower 
[K)rtion  ornamented  by  a  beard-like  tuft  of  lengthened  feathers  of  a 
rich  metallic  reddish  purple.  The  upper  parts  of  the  body  are  bronzy, 
the  lower  parts  white. 

The  most  elaborately  decorated  Humming  Birds  belong  to  the  group 
known  as  Coquettes  (genera  Lophornis  and  Polemistria)^  on  account  of 
their  frilled,  ruffled,  and  bespangled  plumage,  their  ornamentations 
being  confined  to  the  head  or  neck.  There  are  about  ten  species  (of 
which  all  but  three  occur  only  south  of  the  Isthmus  of  Panama),  the 
most  beautiful  of  which  is  perhaps  the  Frilled  Coquette  (X.  magnificus) 
of  Bi^azil.  In  this  there  is  a  fan-like  ruff  or  frill  on  each  side  of  the 
ne<5k,  of  snowy  white,  but  each  fe«ather  tipped  with  a  crescent- shaped 
bar  of  glitering  green;  the  crest,  of  pointed  feathers,  is  rich  chestnut 
or  rufous,  while  the  throat  and  forehead  are  emerald  green. 

Hardly  so  beautiful  but  more  curiously  adorned  is  Princess  Helena's 
Coquette  {L,  helenw),  of  Mexico  and  Central  America.  In  this  the 
lapwing-like  crest  is  dark  green,  the  throat  glittering  green  set  in  a 
black  border;  from  each  side  of  the  occiput  spring  three  long  hair  like 
black  plumes,  while  on  each  side  of  the  neck  is  a  tuft  or  ruff  of  black 
Reathers  streaked  with  bufif. 

The  Adorable  Coquette  (L,  adorabilis)  inhabits  parts  of  Costa  Rica 
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and  Veragua.  It  Las  the  forehead  dull  ruby  red  or  copper  color;  the 
very  i>oiiited  crest  snow  wbite,  and  a  tuft  of  pointed  feathers  on  eadi 
side  of  the  bead  greenish  black. 

The  Spangled  (Coquette  (L.  stictolophiia)  has  a  very  conspicaoos,  al- 
most fan-shaped  crest  of  a  bright  rufous  color,  dotte<l  or  spangled  with 
emerald  green. 

The  Frilled  Coquette  (L,  ornatus)  has  the  forehead  and  throat ridi 
metallic  green  ;  the  crest  of  pointed  feathers,  chestnut ;  from  each  side 
of  the  neck  project  lengthened  narrow  feathers  of  a  rufous  coIor,each 
with  an  expanded  tip  of  metallic  green. 

The  Coquette  Humming  Birds  are  all  of  small  size,  most  of  them 
less  than  3  inches  long,  and  none  of  them  much  over  that  length,  and, 
together  with  the  genera  Fopelairia  and  Discura^  constitute  a  strongly 
marked  group  or  section  of  the  family,  strikingly  characterized  by  the 
presence,  in  both  sexes,  of  a  distinct  band  of  white  or  buff  across  the 
rump,  a  feature  wanting  in  all  other  genera. 

The  Sun-gem  {Ueliactin  cornuta),  of  Brazil,  is  one  of  the  most  curious 
as  well  as  beautiful  of  Humming  Birds,  and  is  furthermore  unique  in 
both  form  and  plumage.  The  tail  is  long  and  wedge  shaped,  and  the 
head  is  ornamented  by  a  flattened  tuft  of  broad  imbricated  feathen 
springing  from  each  sid(^  of  the  occiput,  the  color  of  these  tufts  being 
a  glowing  metallic  scarlet,  passing  into  golden  yellow  at  the  tips.  The 
forehead  and  crown  are  shining  greenish  blue,  the  throat  velvety  black, 
the  rest  of  the  under  parts  mostly  white,  and  the  upper  parts  bronzy 
green, — certainly  not  a  very  extraordinary  coloration  for  a  Humming 
Bird;  but,  in  the  flattened  head-tufts  mentioned,  there  seems  to  be 
concentrated  enough  splendor  of  color  to  make  up  for  the  absence  of 
brilliancy  from  the  rest  of  the  plumage,  and  quite  justifying  the  name 
which  has  been  given  the  bird. 

In  the  mountains  of  Veragua  and  Costa  Hica  dwell  two  little  Ham- 
ming Birds  called  "  Snow-caps"  (genus  Microchera)^  which  are  altogether 
unlike  any  others  in  their  coloration.  The  whole  top  of  the  head  is 
snow  white,  while  the  rest  of  the  plumage  is  rich  plum  purple  (in  Jtf. 
parvirostris)  or  blue-black  (3i.  albocoronata).  This  coloration  is  remark* 
able  for  its  chaste  simplicity,  and  the  little  creatures  which  wear  it| 
hardly  half  as  big  as  our  lluby-throat  {Trochilus  colubris)^  are  certainly 
unique  in  their  dainty  loveliness. 

HUMMING  BIRDS  OF    THE  UNITED  STATES. 

Within  the  borders  of  the  United  States  only  seventeen  species  of 
Humming  Birds  have  been  found,  and  of  this  number  only  seven  can 
be  considered  as  properly  belonging  to  our  country,  their  breeding 
range  being  chiefly  or  entirely  within  our  limits.  These  are  the  Ruby- 
throated  Ilumming  Bird  (Trochilus  colubris),  Black-chinned  Hamming 
Bird(7\  alexandri)^  Anna  ihimining  Bird  (Calypte  anna).  Broad-tailed 
Ilumming  Bird  {Selasjyhorus  plutijvcrcuH)^  Rufous  Humming  Binl  (& 
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nfu»)y  Allen's  Humuiiug  Bird  (8.  alleni).  and  Calliope  Uummiug  Bird 
[SMula  calliope).  Of  the  remainder  six  are  Mexican  species,  barely 
crosfiiDg  oar  border,  as  follows :  Kivoli  Uuiuuiing  Bird  { Eugenes fulgens)^ 
Blne-tbroated  Hamming  Bird  (Cceligena  clemencice),  Lucifer  Humming 
Bird  {Calothorax  lucifer)^  liiell'er's  Humming  Bird  (Amazilia  fuscicau- 
lato),*  Bufi*-bellied  Humming  Bird  (A.  cerviniventris),  and  Circe  Huin- 
niDg  Bird  {lache  latirostris).  One  si)ecies,  Costa^s  Humming  Bird  ((7a- 
)fpie  cost<e),  is  common  to  southern  California,  Lower  California,  and 
vesteru  Mexico;  another,  Xantus's  Humming  Bin!  {Basilinna  xantufti)^ 
B  peculiar  to  LowerCalifornia,  and  therefore  not  belonging  to  the  United 
states  as  politically  bounded.  The  two  remaining  species  are  of  uncer- 
aiD  range,  one  of  them,  the  Violet-throated  Humming  Bird  {Trochilm 
wlajugulum)^  being  known  from  a  single  specimen  obtained  in  southern 
lalifornia,  and  the  other,  Floresi's  Humming  Bird  {SelaspJu)ru8  floresii)^ 
aviDgbeen  obtained  at  two  widely  separated  points,  Bolanos,  Mexico, 
ad  San  Francisco,  California,  aiv^  only  one  specimen  at  each  place, 
'be  species  first  mentioned  above  is  the  only  one  that  belongs  to  the 
ctensive  region  east  of  the  Rocky  Mountains,  even  semi-tropical  Flor- 
la  having  hitherto  failed  to  produce  a  single  additional  species,  even 
B  a  straggler  or  accidental  wanderer  from  more  southern  lands.  It  is 
rue  that  Mr.  Audubon  described  and  figured  in  his  great  work  a  species 
bich  he  called  the  Mango  Humming  Bird  {Trochilm  mango)^  from  a 
peeimen  given  him  by  Dr.  Bachman,  said  to  have  been  captured  at  Key 
ITest,  Florida;  but  the  siieciest  proves  to  be  not  even  a  West  Indian  one, 
ot  belongs  to  Brazil  and  other  parts  of  South  America,  and  possibly 
'88  not  found  at  Key  West,  as  alleged.  Another  South  American  Hum* 
ler,  the  Tobago  Humming  Bird  (Agyrtria  tohaci)  has  been  recorded  as 
Forth  American  on  the  strength  of  the  alleged  capture  of  a  specimen  at 
iambridge,  Massachusetts;  but,  while  the  identification  is  correct, 
liere  is  circamstantial  evidence  that  the  specimen  was  accidentally  or 
arelessly  substituted  for  an  example  of  the  common  liuby-throat  in  the 
hop  of  the  taxdermist  who  mounted  it. 

Of  the  seventeen  kinds  of  Humming  Binls  which  occur  within  the 
mils  of  the  United  States  decidedly  the  finest  species  is  that  known 
s  the  Bivoli  Humming  Bird  {Eugenes  fulgens)^  a  bird  of  the  Mexican 
ible-lands,  but  occurring  also  in  southern  Arizona.  This  fine  hummer 
(nearly  6  inches  in  length,  being  with  one  exception^  much  the  largest 
1  our  list  The  male  has  the  top  of  the  head  rich  metallic  violet,  the 
broat  brilliant  emerald  green,  contrasted  very  abruptly  with  the  deep 


'This  species  occurs  throughout  Central  America,  from  iiortboaHteru  Mexico  south- 
'Midf  and  also  in  northwestern  South  America  as  far  as  Kuuaidor. 

tThe  specimen  in  question  is  now  in  the  National  Museum  collection,  having  been 
iven  to  Professor  Baird  by  Mr.  Audubon.  It  is  not  an  example  of  the  true  Mango 
[nmining  Bird  {Lampomis  mango)^  which  is  a  Jamaican  species,  but  belongs  to  the 
peeiea knownas L.  violicauda  (Bodd.)* 

tThe  Bine-throated  Humming  Bird  (Cceligena  clemencia:),  inhabiting  the  same 
Bgion,  is  aboat  the  same  size. 
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black  of  the  breast,  while  the  upper  parts  are  dark  bronzy  green. 
These  variouK  hues  are  so  arranged  or  contrasted  that  only  oneof  theoi 
can  be  seen  at  once,  every  change  in  the  bird's  position  bringing  a 
different  color  into  view.  The  most  brilliantly  colored  of  oar  Hammin; 
Birds  are  species  of  the  genera  Calypte  and  Selasphorus^  the  former 
having  two  and  the  latter  four  species  within  our  limits,  all  of  them 
belonging  to  the  western  portion  of  the  country. 

The  males  of  the  species  of  Calypte  have  the  whole  top  of  the  head 
of  the  same  brilliantly  metallic  hue  as  the  gorget,  in  which  respect  tbej 
differ  from  all  other  of  our  hummers  excepting  the  Selasplwrus  flormy 
which  is  possibly  a  hybrid  between  Calypte  aniia  and  Selasphorus  rufia 
or  8.  allenu  In  Anua's  lluniming  Bird  (0.  anna)  the  crown  and  gorget 
are  of  a  richly  burnished  crimson,  changing  to  purple  or  even  bluish  in 
certain  lights.  Costa's  Humming  Bird  {C.  costw)  is  a  mach  smallir 
species,  and  has  the  lateral  feathers  of  the  gorget  much  elongated,  the 
gorget  and  crown  being  of  the  richest  violet,  changing  to  purple,  Uae, 
and  even  green. 

The  Rufous  Humming  Bird  {Selasphorua  rufns)  and  Allen^  Hun- 

ming  Bird  {8.  alleiii)  have  the  gorget  of  a  surpassingly  vivid  fiery  red 

or  metallic  scarlet,  changing  to  crimson,  golden,  and  even  brassy-green, 

according  to  the  direction  of  the  light,  or  glowing  like  a  live  coal  wbeo 

vie^ved  from  a  certain  direction.    So  far  as    lumage  is  concerned  these 

two  species  are  very  much  alike,  but  S.  rufus  has  the  upper  parts  deep 

rufous  or  brick-color,  tinged  with  green  on  the  back,  whereas  8.  otow 

is  almost  entirely  green  above.    The  Broad-tailed  Humming  Bird  (& 

platycercm)  is  larger  than  either  of  the  i)rex5eding  species,  and  has  tbe 

gorget  soft  solferino-pink,  with  its  lateral  feathers  not  elongated — those 

of  the  other  two  being  conspicuously  lengthened,  as  in  the  8|>eei<4 

of  Calypte.    The  remaining  North  American  species  of  SelaspharU) 

Floresi\s   Humming  Bird,  has  not  only  the  gorget,  with  its  elougated 

lateral  feathers,  vivid  metiillic  scarlet,  but  the  whole  top  of  the  head 

also;  otherwise,  it  resembles  most  in  color  the  8.  alleni.    It  is  one  of 

the  rarest  of  humming  birds,  only  two  examples  having  been  met  with, 

one  of  them  near  Bolanos,  in  Mexico,  the  other  near  San  FraucisoOi 

California. 
The  Lucifer  Humming  Bird  (Calothorax  lucifer)  has  the  deeply-forked 

gorget  of  a  vivid  violet-purple,  changing  to  reddish-purple  or  blue,  ac- 
cording to  the  light.  It  is  the  only  one  of  our  North  American  specie 
having  a  curved  bill. 

The  Calliope  Humming  Bird  (Stellula  calliope)  differs  from  allothei* 
in  having  the  feathers  of  the  ruft'  narrowed  and  strongly  individualized, 
each  being  snow-white  for  the  basal  portion  and  metallic  purple  at  the 
tip. 

The  three  species  of  the  genus  Trochilus  differ  conspicuously  firomonc 
another  in  the  color  of  the  gorget.  In  the  liuby-throat  (T.  eolubrii)  iti 
color  is,  lis  the  name  indicates,  a  glowing  ruby*red.    In  the  Black* 
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chinned  Humming  Bird  (7.  alexandri)  it  is  velvet-black  for  the  upper 
half  and  metallic  violet,  changing  to  blue,  on  the  lower.  In  the  Violet- 
throated  Humming  Bird  (T.  violajugulum)^  a  species  so  rare  that  but  a 
single  specimen  has  been  obtained,  it  is  lilac-purple. 

We  have  now  exhausted  the  list  of  North  American  Humming  Birds, 
the  males  of  which  are  adorned  with  true  gorgets,  and  have  come  to  a 
small  group  of  species  which  are  not  only  characterized  by  the  absence 
of  this  ornament  (though  the  throat  is  brilliantly  colored  in  them  all) 
but  also  by  the  form  of  the  bill,  which  is  much  broader,  with  the  nasal 
valves  wholly  unfeathered  and  somewhat  swollen,  the  color  of  the  bill, 
in  life,  being  reddish  (sometimes  deep  red)  with  a  dusky  tip,  whereas 
in  all  the  other  North  American  hummers  the  bill  is  entirely  or  mainly 
black.  Of  this  group  there  are  three  species  known  to  cross  the  Mex- 
ican boundary  into  the  southern  parts  of  Texas  and  Arizona,  while  an- 
other is  peculiar  to  Lower  California.  The  latter  is  Xautus's  Humming 
Bird  (Basilinna  xantu8i)j  the  only  known  congener  of  which  is  the  White- 
eared  Humming  Bird  ( B.  leucotis)  of  the  Mexican  highlands.  The  male 
of  Xuntus's  Humming  Bird  has  the  forehead  dark  blue,  the  chin  and  a 
broad  stripe  beneath  the  eye  velvety  black,  the  throat  and  chest  bril- 
liant emerald  green,  and  the  tail  chestnut.  Behind  the  eye  is  a  broad 
white  streak.  Its  Mexican  relative  is  very  similar,  but  dififers  in  the 
color  of  the  tail,  which  is  blackish  with  the  middle  feathers  greenish 
bronze,  and  in  the  forehead  being  much  brighter  blue. 

The  Circe  Humming  Bird  {laehe  latirostris)  belongs  to  western  Mex- 
ico,but  occurs  just  beyond  the  border  in  Arizona.  The  male  is  bronzy 
green  above,  the  under  parts  brilliant  green,  changing  to  sapphire-blue 
on  the  throat,  the  under-tail  coverts  white. 

The  remaining  two  species  occur  in  the  lower  Bio  Grande  Valley  of 
Texas  and  belong  to  the  genus  Aniazilia.  They  agree  in  being  bronzy 
green  above,  the  tail  rufous  or  chestnut  (with  feathers  margined  at  tips 
with  bronzy),  and  in  being  brilliant  green  below,  changing  to  brownish 
or  bnfty  posteriorly.  Reiffer's  Humming  Bird  (A.  fuscicaudata)  has  the 
belly  and  flanks  brownish  gray,  under  tail  coverts  deep  cinnamon,  and 
upper  tail  coverts  chestnut.  The  Buff-bellied  Humming  Bird  (A.  cer- 
mniventris)  differs  in  having  the  belly,  flanks,  and  under  tail  coverts 
pale  cinnamon  or  buff,  and  the  upper  tail  coverts  chiefly  green  or 
bronzy. 

The  following '^  key "  is  intended  to  facilitate  the  identification  of 
genera  merely,  and  excludes  very  numerous  forms  not  found  within  the 
geographical  limits  indicated  above,  though  those  of  contiguous  terri- 
tory are  included.  The  ^^  key"  is  essentially  the  same  as  that  on  pages 
303  to  309  of  the  author's  "  Manual  of  North  American  Birds"  •  modi- 
fied, however,  to  better  adapt  it  to  the  present  work. 


*  A  Manaal  of  North  Auiericau  Birds,  by  Robert  Ridgway.  Illasirated  by  464  oat- 
line  drawings  of  the  generic  oharacterH.  Philadelphia:  J.  H.  Lippincott  Company, 
18n57,  Royal  octavo,  pp.  i-}ci,  l-(>n,  pll.  i-cxxiv.  Froutispiece  (portrait  of  Prof^ 
Spencer  F.  Baird),  and  memorial  leaf. 
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KEY  TO  THE  GENERA  OF  HUMMING  BIRDS  OCOURRINQ   IN  THE  UNITED  STATES, 

MEXICO.    CUBA,  AND  THE  BAHAMAS. 

a>.  Anterior  toes  united  for  basal  half;  bill  much  compressed  (except  at  base),  about 
two-thirds  as  long  as  wiug,  decidedly  arched ;  tail  ^n^oated,  the  middle  pair  of 
feathers  much  longer  than  the  others,  all  tipped  with  white  or  baff ;  plnmage  verj 
dull,  almost  devoid  of  metallic  colors.  (Subfamily  PhaelkomithincB) . .  Pkaethornu.' 
a\  Auterior  toes  all  cleft  to  the  base ;  bill  never  much  compressed  (usually  broader 
thau  deep),  less  than  two-thirds  as  loug  as  the  wiug  (except  in  Calotitorax  aod 
some  species  of  Daricha),  usually  nearly  straight  (distinctly  carved  only  in 
CampylopteruSf  LampamiSt  Caloikorax,  and  some  species  of  Doricha) ;  tail  variable 
inform,  but  if  graduated  the  middle  pair  of  feathers  neither  elongated  uor  white 
tipped.     (Subfamily  Trochilinan,) 

bK  Inner  webs  of  two  outer  tail-feathers  white,  except  at  end EuphcnM.\ 

h^.  Inuer  webs  of  two  out^er  tail-feathers  without  white,  except  sometimes  at  tip. 
c^  Exposed  culmeu  not  more  thau  45;  tail  even,  two-thirds  as  long  as  wing,  the 

latter  1.75-2.00c AbeilM 

c^.  Exposed  culmeu  decidedly  more  than  .45.  { 

dK  Tail  nearly  as  long  as  wing,   wedge-shaped,  with  feathers    broad  and  ' 
rounded  at  tips;  shafts  of  three  outer  quills  much  (sometimes  enormonsly) 
thickened ;  wing  about  2.60 Sph^noproctuf.i 

(fi.  Tail  much  shorter  than  wing ;  if  wedge-shaped,  the  feathers  narrow  and 
pointed  at  ends. 
cK  Exposed  culmeu  less  than  one-fourth  as  long  as  wing;  quills  aud  seeood- 

aries  rufous,  with  darker  tips  or  terminal  margins Lamprolaima.\ 

e^.  Exposed  culmeu  more  than  one-fourth  as  long  as  wing. 
/'.  Exposed  culmeu  one-half  as  long  as  wing,  or  longer. 

gK  Wing  2.20  or  more ;  tail  rouuded,  the  feathers  broad ;  bill  loDg, 
stout,  and  straight,  nearly  as  long  as  tail ;  outer  tail-feathers  tipped 

with  white  in  both  sexes Florieol*.^ 

9>.  Wing  less  than  2.00  (1.30-1.70) ;  tail  forked  in  males,  double- rounded 
in  females;  bill  slender,  curved  (except  in  two  or  three  speoieeof 
Dorieha) ;  outer  tail-feathers  tipped  with  white  only  in  females. 
/t>.  Tail  shorter  than  wing  or  exposed  culmen,  the  feathers  pointed  io 

adult  males Calotkonx- 

(P.m) 

K'.  Tail  longer  than  wing,  or  else  longer  than  exposed  calmen,  th0 

feathers  not  pointed  in  either  sex DaridM,* 

•  PhaethorHiH  SwAiNS.,  Zool.  Jour.  1827,  357.  Type  Trochilus  supercilioBus  LiKN. 
(Two  species  from  southern  Mexico  southward,  and  numerous  species  in  South 
America. ) 

t  Eupherum  Gocld,  Mon.  Troch.  pt.  xiv.  1857.  Type,  Omismya  eximia  Dblattr. 
(Cue  species  in  southern  Mexico,  another  in  Guatemala,  a  third  in  Costa  Rica  and 
Veragua. ) 

i  Aheillia  Bonap.,  Consp.  i,  1850,  79.  Type,  Orni$mya  dbeillei  Dblattr.  (One  spe- 
cies in  southern  Mexico  and  Central  America.) 

f  Sphenoprocitts  Cab.  aud  Hkin.,  Mus.  Hein.  ill.  18G0,  11.  Type,  Omismya  l^tnf* 
Less.    (One  species  in  southern  Mexico,  another  in  Guatemala.) 

II  Lamprolaima  Rkich.,  Aufz.  dur  Colib.  1853,  0.  Type  Omiamya  rhami  Less.  (One 
species  in  highlands  of  Mexico  and  Guatemala.  The  male  has  the  throat  purplish 
red,  the  other  under  parts  rich  purplish  blue. 

^Flaricola  Elliot,  Class,  and  Synop.  Troch.,  Sept.  1878,  82.  Type,  lhHMlu9  /osfl* 
rostris  Vieill.  (Two  species  inhabitiug  pine  forests  of  Mexican  highlands,  nnother 
in  Guatemala,  two  or  three  others  in  mountains  of  northern  South  America.) 
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/-.  Exposed  culiDOD  less  than  half  as  long  as  wing. 

ffK  Tail  '2.25  or  more,  ronnded,  feathers  very  broad  the  three  outermost 
broadly  tipped  with  white  in  both  sexes ;  shafts  of  three  onter  quills 

very  strong,  often  enormously  thickened CampyhpteruaA 

7-.  Tail  less  than  2.25. 
ft'.    Tail  more  than  three>fourths  as  long  as  wing;  forked  for  more 
than  one* fourth  its  length,  the  feathers  broad  and  rounded  at 
tips;  adult  males  wholly  bright  greeu  beneath,  the  tail  blue- 
black  or  bronze-black. 
%K    Middle  tail-feathers  blue-black,  like  the  rest  (tipped  with  dull 
grayish  in  the  Mexican  species) ;  feuiales  and  young  malrs 
with  outer  tail-feathers  grayish  white  or  pale  grayish  at  tip 

and  base,  blue-black  in  middle  portion CMorosiilbon.t 

i'.  Middle  tail-feathers  bronzy;  females  and  young  males  without 

grayish  base  or  tip  to  outer  tail-feathers Sporadinus.^ 

h-.  Tail  less  than  three-fourths  as  long  as  wing,  variously  shaped,  but 

never  forked  for  more  than  one  fourth  its  length ;  adult  males 

never  entirely  green  beneath. 

iK  Lower  parts  white,  the  sides  sometimes  green  or  spotted  with 

green ;  sexes  alike. 

jK  Exposed  culnieu  decidedly  more  than  half  as  long  as  tail ;  top  of 

head  usually  metallic  blue  or  violet UranomUra,\\ 

j\  Exposed  ciilmen  not  more  than  half  as  long  as  tail ;  top  of  head 

never  blue  or  violet Agyrlria,% 

iK  Lower  parts  never  pure  white. 
f.  Tail  l)right  blni^h  green  or  greenish  blue,  crossed  near  end  by 

a  broad  baud  of  blue- black Petasophora.** 

jK  Tail  not  bright  bluish  green,  etc. 

kK  Feathering  of  forehead  extended  forward  as  far  as  anterior 
end  of  nostrils  and  partly  or  entirely  covering  the  scale  over 
the  nostrils. 


*  Doricha  Reich.,  Anfz.  der  Colib.  18.53.  12.  Type,  Trochilm  enicurHS  Vieill.  (One 
Hexican,  one  Guatemalan,  oue  Costa  Rican,  and  two  Baliaman  species.) 

\CampylopUni9  Swains.,  Zool.  Jour.  1826,  328.  Type,  Trochilus  largipennis  Bodd. 
(One  Mexican  species — a  splendid  bird  -one  peculiar  to  Guatemala,  and  several  in 
Bortbern  South  America.  The  tirst,  C.  hemUeuciiras  (Light.),  is  the  largest  humming 
Mrd  found  north  of  the  Isthmus  of  Panama,  being  nearly  6  inches  in  length.  It  is 
y^rj  possibly  the  species  to  which  Dr.  R.  W.  Shufeldt,  U.  S.  A.,  refers  in  a  letter  dated 
JnneO,  1886,  aa  having  been  seen  by  him  the  day  before,  near  Fort  Wingate,  New 
Mexico,  and  which  ho  described  as  being  ''fully  large  enough  tor  Eugenes  fulgens^  and 
whirred  like  an  old  quail.") 

ICkhrosiilbon  Gould,  Mon.  Troch,  pt.  v,  1853.  Type,  Trochilus  pucherani  BouRC. 
uid  MuLS.  (lliree  species  in  Mexico,  one  in  Porto  Rico,  and  about  six  in  South 
America. ) 

^Sporadinus  Bonap.,  Rev.  et  Mag.  Zooi.  1854,  255.  Type,  Trochilus  riccordi  Gerv. 
(Ooe  species  iu  Haiti,  oue  in  Cuba  aud  Bahamas,  aud  apparently  one  peculiar  toBa- 
bamas.) 

I  Uranomitra  Reich.,  Aufz.  der  Colib.  1853,  10.  Type,  Trochilus  franciiv  BouRC.  aud 
MuLS.    (Four  species  in  Mexico,  one  in  Honduras,  oneiu  Colombia,  aud  one  in  Peru.) 

U^jf rlria  Reich.,  Troch.  Enum.  18.55,  7.  Type,  Trochilus  brerirostri^  Less.  (Two 
Mexican  and  numerous  South  American  species;  some  of  the  latter  with  lower  parts 
mostly  green;  one  of  the  former,  with  buffy  or  rufous  belly  aud  flanks.) 

*'  Pei4UopkoraQR AY f  hist  Gen.  B.  1840,13.  Type,  Trochilus  serrirostris  Vieim« 
(One  species  in  Mexico  and  Guatemala,  several  in  Central  and  South  America.) 
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IK  Wiug  more  tban  2.40;    ndiiH  males  without   a  brilliiD 

goTf^et,  or  el8e  the  latter  ueither  red,  purple,  nor  violei 

mL  Tail  partly  rich  chestnut,  glossed  with  bright  purple 

bill  rather  distinctly  curved LampornU. 

m'^.  Tail  without  chestnut  or  bright  purple;  bill  straight 

n'.  Tail  wholly  (male)  or  partly  (female)  greenish  bronze 

Eugenes,    (P.  319. 

11^.  Tail  wholly  or  chiefly  black dcligena.    (P.  32:1 

tK  Wiug  ifiss  than  2.25 ;  adult  males  with  a  brilliant  gorget  o 

metallic  red,  purple,  or  violet. 

m>.  Middle  tail  feathers  narrower  near  end  than  at  base. 

n'«  Exposed  culmen  0.60  or  more  ;  outer  tail  feathers  ti( 

ped  with  white  only  in  females. 

0^  Outer  tail  feather  not  decidedly  shorter  than  iniddl 

pair,  and   not  conspicuously  narrower  than  tb 

next;   a<lult  males  with  six  innermost  quills  al 

ruptly  much  smaller  and  narrower  than  Ibe  resi 

Trochilus,    (P.  326. 

o^.  Outer  tail  feather  decidedly  shorter  than  the  middl 

pair  and  abruptly  narrower  than  the  next  (excel 

in  C  helena.') ;   adult  males  with  innermost  qnil 

normal. 

pK  Tail  without  any  rufous;  adult  males  with  ta 

forked  (but  feathers  not  pointed)  and  top  of  bea 

brilliantly  metallic,  like  gorget. Ca?yp/f.  (P.333 

p^.  Tail  partly  rutbus,  more  or  less  graduated,  in  bot 

sexes;  adult  males  with  top  of  head  greenish  < 

bronzy,  totally  unlike  gorget  (except  in  S.  f> 

resii) Selasphorus.     (P.  W 

hK  Exposed  culmen  not  more  than  0.50;  outer  tail  feathei 

tipped  with  white  in  both  sexes AtthU.    (P.  379 

ni-.  Middle  tail  feathers  broader  near  end  than  toward  bas* 

Stelliila.    (P.  3r>4 

k-.  Feathering  of  forehead  scarcely  extending  beyond  posterit 

portion  of  nostrils,  the  scale  over  latter  therefore  naked  f( 

the  greater  part  at  least;  bill  very  broad  at  base. 

/'.  Tail  blue-black  in  male,  deeply  emargiuated,  the  midd 

feathers  tipped  with  dull  grayish  ;  in  female  sballoirl 

eniarglnate,   groon    basally,   blue-black  terminally,  tl 

outer  featliers  tipped  with  grayish  white;  adult  lual* 

metallic  green  beneath,  the  throat  bluish. 

lache.    (P.:W1 
r-.  Tail  not  blue-black,  etc. 

m'.  Exposed  en  1  men  more  than  half  as  long  as  tail. 

/{'.  Tail  rufous  or  chestnut,  the  feathers  usually  with  dask 

or  bronzy  terminal  margins Amazilia.    (P.  *^ 

n^.  Tail  dull  greenish,  with  dusky  subterminal  band  (e: 

cept  on  middle  feathers),  the  outer  feathers  tipp< 

with  dull,  light  grayish  brown;  plumage  in  g^' 

eral    very  dull,  the  lowor    parts   dull  browniJ 

gray Phcettptih 

m-.  Exposed  culmen  not  more  than  half  as  long  as  tail. 

Basili  na.    (P.3*P 


•  Lampornis  Swains.,  Zool.  Jour.  iii.  1827,  :558.  Type,  Trochilue  mango  lAS 
(One Mexican,  several  West  Indian,  and  sovoral  South  American  speries.) 

t  PhatopHla  Gould,  Intr.  Mon.  Troch.  Oct.  ed.,  1861,  109.  Type,  Cyanom^ia  {f)H 
dida  GOULP      ""'     'tingle  known  species  peculiar  to  Mexico.) 
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n  order  to  render  tbe  present  work  more  useful  to  those  who  wish 
Iluow  more  about  tbe  Humming  Birds  of  our  country,  tbe  principal 
lonymy,  a  description,  and  a  brief  account  of  tbe  habits  of  each 
tties  (so  far  as  known),  is  given  in  tbe  following  pages. 

Genus  EUGENES  Gould. 

^«iff  Gould,  Mod.  Trocli.  pt.  xii,  lb5G;  lutrod.  Troch.  Oct.  ed.,  1861, 57.    Type, 
Trochilu9  falgens  Swains. 

[jENEBIg  ghakagteks.— Tail  less  than  two-thirds  as  long  as  wing, 
g;htly  forked  or  emaiginated ;  bill  straight,  more  than  one-third  as 
ig  as  the  wing  and  about  half  as  long  as  tbe  longest  tail  feathers. 
;e,  large  (total  length,  4.50  inches  or  more;  wing,  2.90-8.10). 
idult  males  with  top  of  bead  rich  metallic  violet  or  violet-blue,  the 
In  and  throat  brilliant  emerald-green  or  light  bluish  green;  upper 
rts  dark  bronzy  green;  lower  parts  (except  throat  and  lower  tail- 
rerts)  plain  dusky  greenish  or  dull  bronzy;  lower  tail-coverts  paler 
^enish  or  bronzy,  bordered  with  paler.  Adult  females  with  top  of 
Ml  dull  brownish  gray  or  grayish  brown,  rest  of  upper  parts  bronzy 
!en;  lower  parts  pale  brownish  gray,  the  sides  and  flanks  tinged 
Ih  green ;  a  small  white  postocular  spot. 

There  are  only  two  species  known  of  tiiis  genus,  one  (E,  fulgem)  in- 
biting  the  highlands  of  Guatemala  and  Mexico,  north  to  southern 
izona,  the  other  (E.  spectabilis)  the  elevated  portions  of  Costa  Hica. 
ey  may  be  distinguished  by  the  following  characters: 

Adult  male:  Breast  very  dark  bronzy  green,  appearing  nearly  black  in  some  lights. 
Adult  female:  Outer  tail  lea tbers  very  broadly  (for  about  .35-. 45)  tipped  with 
pale  gray  or  dull  grayish  white.  Exposed  culmen  1.15.  Young:  Similar  to 
adult  female,  but  feathers  of  upper  parts  bordered  teruiiually  with  pale  bufl'y. 
Hab.    Highlands  of  Mexico  and  Guatemala,  north  to  southern  Arizona. 

E.  fulgem  (Swains).    RivoH  Humming  Bird,    (P. 319.) 

Adult  male:  Breast  dull  bronzy,  or  bronzy  green,  the  feathers  dull  brownish  gray 
immediately  beneath  surface ;  lower  tail-coverts  green,  margined  with  pale 
boffy.  Adult  female:  Outer  tail-feathers  more  narrowly  (for  abont  .20-.25) 
tipped  with  darker  brownish  uray ;  exposed  culmen  1.40-l.5().  Hab.  High- 
lands of  Costa  Rica.     E.  spectabilis  (Lawk)-     Admirable  Humming  Bird,* 

RivoLi  Humming  Bird.    Eugenes  fulgens  (Swains). 

(Plate  XXXV.) 

rehilus  fulgens  Swains.  Phil.  Mag.  i,  1827,  441. 
Eugenes  fulgens  Gould,  Mon.  Troch.  pt.  xii,  1856,  pi.  7;    vol.  ii,  1861,  pi.  59. 

— Hknshaw,  Am.  Nat.  1874,  241  (Camp  Grant,  Arizona);  Zool.  Wheeler's 

Surv.  1875,  :i79. 
fulgent  Hummiug  Bird. 
)ng4'De  de  Rivoli  (Mulsant  and  Vkrrraux). 
ipamirto  venle  montero  (Pnebla;  Prof.  F.  Ferrari-Perkz). 
ipamirto  real  de  pecho  verde  y  cabeza  azul  (D'Oca). 


Heliomaster  spectabilis  Law R.,  Ann.  Lye.  N.  Y.  viii.  1867,  472.     Eugenes  spectabilis 
La.,  Hist.  Nat.  Oia.  Mouch.  ii.,  1876,  215. 
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Bange. — Table-lauds  of  Guatemala  and  Mexico;  north  to  soathern 
Arizona. 

Sp.  Ghab. — Adult  male  with  crown  rich  royal  purple  or  bjacintb* 
blue,  throat  glittering  emerald-green,  chest  black  glossed  with  brouze 
or  bronze-green,  wiug-coverts  and  lower  back  bronze-green,  aud  tail 
uniform,  bronzy ;  female  and  young  bronzy-green  or  bronzy  above,  doll 
grayish  beneath,  more  or  less  spotted  with  bronze  on  throat  and  side^; 
outer  tail  feathers  black  subterminnlly,  the  exterior  two  to  four  tipi)ed 
with  pale  gray  or  grayish  white :  length  about  4.50-5.00  inches. 

Adult  male  (No.  105650,  Puebla,  Mexico,  September,  1884;  Prof.  F. 
Ferrari-Perez):  Forehead  dull  blackish,  with  a  faint  dull  green  gloss; 
crown  rich  metallic  royal  purple  varying  to  hyacinth-bine,  bordered 
laterally  and  posteriorly  by  metallic  bronze-green  (appearing  velvety 
black  when  viewed  from  in  front);  hind  neck,  back,  scapulars,  wiug- 
coverts,  rump,  and  upper  tail  coverts  metallic  bronze-green  or  greenish 
bronze ;  tail  uniform  deep  greenish  bronze  (more  decidedly  greenish  od 
middle  leathers ;  remiges  dull  brownish  slate  or  grayish  brown,  with  a 
very  faint  purple  gloss.  Gorget  (including  whole  throat, chin,  and  malar 
region,  and  extending  back  much  farther  laterally  than  medially)  bril- 
liantly metallic  yellowish  emerald-green,  changing  to  bluish  ("beryPj 
green;  chest,  breast,  and  upper  median  portion  of  belly  deep  velvety 
black  when  viewed  from  in  front,  but  metallic  greenish  bronze  when 
viewed  from  behind ;  flanks  and  lower  belly  dull  grayish  brown  glossed 
with  greenish  bronze;  under  tail-coverts  paler  grayish  brown,  indis- 
tinctly margined  with  pale  dull  buff;  downy  femoral  tufts  white. 
Lores  deep  black ;  a  white  spot  at  posterior  angle  of  the  eye.  Bill 
entirely  deep  black ;  feet  dusky.  Length  (skin),  4.75;  wing,  2.90;  tail, 
1.90  (middle  feathers,  1.55) ;  exposed  culmen,  1.00. 

Adult  female  (No.  10570G,  Jalapa,  Mexico;  Prof.  F.  Ferrari-Perez): 
Above  bright  green,  tinged  with  bronze,  becoming  duller  on  top  ol 
head,  where  passing  into  dull  dusky  brownish  gray  on  forehead  ;  tail- 
feathers  (except  mi  Jdle  pair)  bronze  green  basally,  black  subterminally, 
and  pale  brownish  gray  terminally,  the  latter  color,  also  the  black, 
most  extensive  on  the  outer  feather;  remiges  uniform  slatebrowD, 
very  faintly  glossed  with  purple,  the  tertials  with  very  narrow  and 
inconspicuous  terminal  margins  of  white.  Lores  dusky,  with  an 
obliquely  horizontal  bar  of  white  on  the  lower  portion;  a  distinct 
white  spot  behind  the  eye.  Malar  region,  chin,  and  throat  dull  white, 
the  feathers  light  brown  medially,  forming  rather  distinct  stripes,  con- 
verging on  the  chin  ;  sides  of  head  beneath  eyes  (including  auriculars), 
sides  of  neck,  and  lateral  portions  of  the  body  beneath,  light  biowiiidi 
gray,  the  feathers  indistinctly  margined  with  whitish,  and  those  outlM 
sides  of  the  breast  iaintly  washed  with  bronze;  under  tail-coverts pak 
brownish  gray  bordered  with  white;  middle ot  belly  and  median  liueol 
breast  and  chest  dull  white;  downy  femoral  tufts  white.  Bill  black, 
the  lower  mandible  more  brownish,  except  the  terminal  portion.    WiD^ 


Plate  XXXV. 


KivoLi  HnlliL'ioBtBD(£u[;nira/tiJi]H'iu). 
Male.    ICat.  No.  105T*1.  I!.  S.  N.  M.    Fuebla,  Mexico.    Coilected  by  Prof.  F,  Frmm'-Pereit.l 
F«malr.    (Ca(.  Ko,  I0670S.  U.  H,  N.  M,    PiicLto,  M«ico,    tlollettwl  liy  FroI.F.  FerrarlFerei.i 
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^60;  tail,  1.55  (middle  feathers  ouly  .10  shorter);  exposed  culmeD, 
1.15.* 

Immature  male  (No.  105704,  Jalapa,  Prof.  F.  Ferrari-Perez) :  Inter- 
mediate in  coloratioQ  between  the  adult  male  and  female,  as  described 
above,  the  crown  only  partly  violet,  the  throat  only  partly  green,  chest 
•lightly  mixed  with  black,  etc.,  the  tail  exactly  intermediate  both  in 
form  and  color.  Wing,  2.90;  tail,  1.85  (middle  feathers  .20  shorter); 
€X|>o8ed  culmen,  1.09. 

Young  female  (No.  99367,  Santa  Bita  Mountains,  Arizona,  July  5, 1884, 
X.  W.  Nelson) :  Similar  to  the  adult  female  as  described  above,  but 
all  the  contour  feathers  of  the  upper  parts  margined  with  pale  buffy- 
Krayish,  and  under  parts  darker,  with  entire  sides  distinctly  glossed 
^*th  bronze-green. 

This  fine  Humming  Bird  was  first  described  by  Swainson,  in  1827, 
bat  only  two  years  later  was  redescribed  by  Lesson,  who  give  it  the 
specific  name  Rivolij  in  honor  of  M.  Massena,  Prince  of  Essling  and 
Duke  of  Bivoli.  Mr.  Gould  refers  to  it  as  being  celebrated  <'  for  the 
beauty  of  its  coloring  and  the  bold  style  of  its  markings;"  and  it  is, 
indeed,  one  of  the  finest  of  the  Mexican  species,  both  as  to  size  and 
beauty  of  plumage. 

The  habits  of  the  Bivoli  Humming  Bird  are  this  described  by  Mr. 
Salvin,  in  The  Ibis,  1860,  pages  261,  262: 

This  species  is  rare  at  Coban.  The  place  described  as  frequented  by  Amazilia 
ttmeriliii  is  where  I  have  foand  this  species  in  greatest  numbers;  indeed,  with 
»wo  exceptions,  I  have  never  met  with  it  elsewhere  near  Duefias.  It  is  a  most 
iognacious  bird.  Many  a  time  have  I  thought  to  secure  a  fine  male,  which  I  had  per- 
laps  beun  following  from  tree  to  tree,  and  had  at  last  seen  quietly  perched  on  a  leaf- 
ess  twig,  when  my  deadly  intention  has  been  anticipated  by  one  less  so  in  fact,  but 
'vali  appearance  equally  so  in  will.  Another  Humming  Bird  rushes  in,  knocks  the 
>oe  I  covet  off  his  perch,  and  the  two  go  fighting  and  screaming  away  at  a  pace  hardly 
o  be  followed  by  the  eye.  Another  time  this  flying  fight  is  sustained  in  midair,  the 
belligerents,  mounting  higher  and  higher  till  the  one  worsted  in  battle  darts  away 
eeking  shelter,  followed  by  the  victor,  who  never  relinquishes  the  pursuit  till  the 
aoquished,  by  doubling  and  hiding,  succeeds  in  making  his  escape.  These  fierce 
aids  are  not  waged  alone  between  members  of  the  same  species.  Eugenes  falgens 
ttacks  with  equal  ferocity  Amezilia  dumeriliiy  and,  animated  by  no  high-souled  gen- 
losity,  scruples  not  to  tilt  with  the  little  Troohilva  oolubris.  1  know  of  hardly  any 
pecies  that  shows  itself  more  brilliantly  than  this  when  on  the  wing,  yet  it  is  not  to 
he  midday  sun  that  it  exhibits  its  splendor.  When  the  southerly  winds  bring  clouds 
nd  driving  mists  between  the  volcanoes  of  Agua  and  Fuogo  and  all  is  as  in  a  No- 

*  The  dimensions  of  an  adult  female  taken  May  28,  1888,  in  Carr's  Ca&on,  Hua- 
bnca  Mountains,  Arizona,  by  Mr.  Will  W.  Price,  are  as  follows:  Length  (skin), 
•80;  wing,  2.70;  tail,  1.70;  exposed  culmen,  1.10. 

t  The  *'  western  boundary  of  the  lla&o  of  Duefias,  which,  fitarting  from  the  village, 
nd  bounded  to  the  eastward  by  the  river  Guacalatc,  extends,  sweeping  by  the  base 
f  the  Volcan  de  Fuego,  almost  to  the  Hacienda  of  Capertillo,  its  southern  extremity. 
Aspersed  over  this  plain  is  found,  in  groves,  patches,  and  isolated  trees,  a  Tree- 
onvolvuluR,  bearing  a  white  flower  and  attaining  an  average  height  of  about  25  or 
D  feet." 

H.  Mis.  129,  pt.  2 21 
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vember  fog  in  Euglaod,  except  that  the  yellow  element  is  wanting,  then  it  iaibit 
Eugenes  fulgetu  appeani  in  numbers;  Amazilia  decillei,  instead  of  a  few  scattered 
birds,  is  to  be  seen  in  every  tree,  and  Trochilus  colnbris  in  great  abnndance.  Sach  su* 
matiou  awakes  in  Humming  Bird  life  as  would  hardly  be  credited  by  one  who  had 
passed  the  same  spot  an  hour  or  two  before;  and  the  flying  to  and  fro,  the  homming 
of  wings,  the  momentary  and  prolonged  contests,  and  the  incessant  battle  cries  sew 
almost  enough  for  a  time  to  turn  the  head  of  a  lover  of  these  things.  I  have  fifteen 
males  from  Dueflas  to  one  female. 

The  Rivoli  Humming  Bird  was  first  added  to  thefaanaof  the  Uuited 
States  by  Mr.  H.  W.  Ilenshaw,  while  acting  in  the  capacity  of  Data- 
ralist  to  Lieutenant  Wheeler's  expedition,  under  the  auspicen  of  the 
Engineer  Department,  U.  S.  Army.  On  September  24,  1873,  a  single 
immature  female  was  taken  by  him  in  the  immediate  vicinity  of  Camp 
Grant,  Arizona.  It  was  found  along  a  small  stream  issuing  from  the 
mountains,  and  when  lirst  seen  was  being  pursued  by  another  hnmiDef 
which  Mr.  Henshaw  is  sure  was  the  same  species.  The  following  year, 
he  again  found  it  in  that  Territory,  though  not  in  the  same  locality. 

Fully  expecting  [says  lie*]  to  find  this  species  a  summer  inhabitant  of  themooB- 
taiu  districts  of  southern  Arizona,  I  was  not  surprised  when,  on  reaching  Mount  On* 
ham,  I  found  the  supposition  verified.  During  the  first  three  days  of  Aogoitl 
secured  two  adult  males  and  another  female.  In  talking  with  the  lumbermen  of  llM 
neighborhood  I  learned  that  the  large  Humming-Birds  had  been  quite  common  et^ 
lier  in  the  Huuimor,  but  at  that  time  they  had  nearly  disappeared,  though  the  smaller 
birds  (iS.  platycercuft)  were  still  quite  nnnierons.  I  snppose  that  daring  thematlDgieip 
(iouthey  had  made  themselves  more  conspicuous,  and  indeed  had  probably  frequented 
the  little  valley  in  which  the  cabins  of  these  men  were  built  in  considerable  nsm- 
bers,  but  had  retired,  each  to  some  secluded  spot  deeper  in  the  moan  tains  to  nv 
their  young. 

A  very  beautiful  nest  was  discovered,  which  save  its  large  size  resembles  in  iti 
construction  the  best  efibrts  of  the  little  eastern  Ruby  Throat.  It  is  compoMd  of 
mosses  nicely  woven  into  an  almost  circular  cup,  the  interior  possessing  a  liuiogof 
the  softest  and  downiest  feathers,  while  the  exterior  is  elaborately  covered  with  lich- 
ens, which  are  securely  bound  on  by  a  network  of  the  finest  silk  from  splderr  webe> 
It  was  saddled  on  the  horizontal  limb  of  an  alder,  about  twenty  feet  above  the  bed 
of  a  runuing  mountain  stream,  in  a  glen  which  was  overarched  and  shadowed  by 
several  huge  spruces,  making  it  one  of  the  most  shady  and  retired  nooks  that  could 
bo  imagined.  Thu  two  young  which  it  contained  had  Just  been  hatchedi  and  tbe 
female  was  returning  to  the  nest  when  I  caught  sight  of  her,  having  probably  ca^ 
ried  away  the  broken  eggshell,  fragments  of  which  were  still  in  the  nest.  Tbe 
dimensions  of  the  nest  arc  as  follows:  Depth,  externally,  1.50;  internally,  0.75: 
greatest  external  diameter,  '2/25:  internal  diameter,  1.15. 

The  most  recent  information  that  we  have  respecting  the  habits  of 
this  species  is  by  Mr.  Otho  C.  Poling,  in  The  Ank  for  October,  18W 
(pages  402,  4(K^),  wiiich  is  as  follows: 

This  Humming  liinl  is  a  summer  n^sident  in  the  Iluachuca  Monn tains,  Arizona.  1' 
arrives  in  May,  but  is  nowhere  plentiful  until  the  mescal  shrubs  begin  to  blouotff 
about  tluMuiddle  of  .luue.  From  this  time  on  during  the  entire  sommer  ontioil 
obsi^rve  on  almost  any  hillside  below  the  pine  lH>lt  large  clusters  of  bright  red  ory^ 
low  tlowers  spreading  out  fr«)ni   the  stalks  10  or  15  fret  high.    There  are  many  vsH* 


'  Ornithology  of  Wheeler's  Kxp.,  i875,  pp.  379,  380. 
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f  thi8  plant  and  all  are  favorite  feodiug  resorts  of  the  Rivoli  Hammer.  I  have 
I  many  as  a  dozen  iu  u  day  simply  by  sitting  down  and  watching  for  them  to 
md  feed.  It  is  necessary  to  select  a  well-matnred  plant,  and  at  the  proper 
ion,  as  well  as  in  good  surroundings  of  spruce  pines.  While  feeding  these  birds 
from  4,500  to  8,000  feet  altitude  or  up  to  the  pine  belt,  their  favorite  grounds 
where  the  pines  end  on  the  downward  slope.  Their  flight  is  exceedingly  rapid 
es,  but  they  often  fly  slowly  so  that  the  wings  can  be  easily  seen  during  the 
The  noise  made  by  this  bird's  wings  dnriug  a  rapid  flight  is  not  like  the  bnz> 
f  the  small  Hummers'  wings,  the  beats  being  more  slow  and  distinct,  without 
azzing  noise. 

ir  note  is  a  twittering  sound,  loader,  not  so  shrill,  and  uttered  more  slowly  than 
of  the  small  Hummers. 

n  July  .5  to  9 1  examined  nine  females ;  one  had  already  laid  and  the  other  oon- 
l  eggs  that  would  probably  have  been  laid  within  from  1  to  4  days.     On 

0  my  search  for  the  nest  was  at  last  rewarded.  The  country  I  had  explored 
"om  7,500  to  10,000  feet  elevation,  where  a  dense  growth  of  tall  sprnce  pines 

1  the  hillsides.  These  pines  are  all  more  or  less  covered  with  bunches  of  moss 
chens.  I  was  resting  on  a  rock  in  the  cool  shade  beneath  one  of  these  trees 
I  was  suddenly  attracted  by  the  noise  of  a  Hummer's  wings  close  to  my  head. 
Dg  np  I  saw  a  female  Rivoli  making  perpendicular  dives  at  me.  After  repeating 
ntil  I  had  moved  off  a  sufficient  distance,  she  alighted  upon  a  small  dead  twig  and 
sat  watching  me  for  some  moments.  As  all  remained  quiet  she  now  flew  about 
M  slowly,  and  when  about  50  feet  up  made  a  rapid  dart  to  the  crotch  of  a  mossy 
kbout  10  feet  from  the  trunk,  where  the  nest  was  built,  nearly  hidden  from  the 
d.    I  now  came  up,  and  by  throwing  things  at  her  flushed  her  off  the  nest,  but 

once  returned  to  it.  After  much  trouble  the  nest  and  the  two  eggs  it  con- 
I  were  secnreil  in  safety. 

nest  was  firmly  attached  to  the  limb  just  beyond  a  crotch,  the  limb  at  the  nest 
about  an  inch  in  diameter.  It  is  of  a  uniform  oval  shape,  its  diameter  outside 
from  2.03  to  2.62  inches;  inside  from  1.20  to  1.45.  The  depth  outside  is  1.55 
I ;  inside  it  is  0.*i2.  It  is  composed  outwardly  of  bits  of  flue  moss  and  lichens, 
indistinguishable  from  the  limbs  about  it.  It  is  well  lined  on  the  inside  with 
star-shaped  downy  seeds  of  a  delicate  cream  color,  similar  to  those  of  the  com- 
tiistle  of  the  East,  but  smaller  and  softer.  The  two  eggs  are  pure  white,  shaped 
U  both  ends,  and  measure  0.53  by  0.37  and  0.52  by  0.37  inch. 

Genus  CCELIGENA  Lesson. 
ma  Less.,  Ind.  and  Synop.  Qen.  Troch.  1632,  p.  xviii.    Type,  Ornismya  clemenc%(B 

B88. 

ria  BoNAP.,  Consp.  i,  1850,  70.    Type,  Ornismya  henrioa  Less,  and  Drlattrk. 
ma  Heine,  Jour.  fUr  Orn.,  May,  1863,  178.    Type,  Ornismya  henrica  Less,  and 

BLATTRR. 

ia  MULS.,  Cat,  Ois  Monch,  1875, 7.  Type,  Ornismya  henrica  Less,  and  Delattre, 
Ctfe  £lliot). 

iNERic  CHARACTERS. — Tail  more  than  two-thirds  as  long  as  wing, 
tly  roanded  or  double-rounded,  the  feathers  very  broad ;  bill  nearly 
gbt,  less  than  one-third  as  long  as  the  wing,  and  less  than  half 
Dg  as  the  longest  tail-feathers.  Size,  large  (total  length  4.25  or 
i;  wing,  2.60  or  more).  Colors,  above  rather  dull  metallic  green- 
changing  to  purplish-black  on  upper  tail-coverts  and  tail  (except 
hemileuca) ;  ear-coverts  dusky,  or  else  brilliant  green,  always  bor- 
1  above  by  a  distinct  white  stripe ;  adult  males  with  the  throat 
Uic  blaei  pale  violet  or  amethyst,  reddish  purple,  or  pale  emerald- 
a. 
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Five  species  have  been  referred  to  this  genus,  but  it  is  questionable 

whether  all  of  thein  really  belong  to  it.    They  may  be  distinguished  a8 

follows: 

a'.  Outer  tail-feathers  broadly  tipped  with  whit«  in  both  sexes.  (Caligena  Less.) 
Lower  parts  dull  gray,  glossed  with  green  ou  sides;  male  with  the  throftt 
metallic  cobalt  blue.  Hab,:  Highlands  of  Mexico,  north  to  southern  ArizoDs; 
Guatemala.  C  c/ei»fnci<r  Less.    Blue-ihroaied  HnmmiiKg  Bird,    (Page  3*24.) 

a*.  Outer  tail-feathers  not  tipped  with  white  in  either  sex.    {Delattria  Bonap.) 
6'.  Lower  parts  dull  grayish,  glossed  with  green  on  sides. 
c*.  Adult  male  with  throat  metallic  reddish  purple.     Hah. :  Highlands  of  Guate- 
mala. C.  henrica  (Less,  and  Delatt.).     Henri  Delattrt^g  Humming  Bird.* 
c^.  Adult  male  with  throat  metaUic  violet.     Hah, :    Sierra  Madre  of  soutbero 
Mexico.  C.  margaritcB  Salv.  and  Godm.    Mr9,  Smiih*9  Humming  Bird.^ 
(^.  Lower  parts  white  medially,  metallic  green  laterally. 
c'.  Ear-coverts  dusky  green;   top  of  head  moderately  mbtaliio   (green);  iduU 
male  with  throat  pale  emerald-green,  the  feathers  margined  with  white. 
Hah,:    Highlands  of  Guatemala. 

C,  viridipallens  (BovRC,  and  MuLS.).    PaJe-green-tkroated  Humming  Birit 
€^,  Ear-coverts  and  top  of  head  brilliantly  metallic  emerald-green  ;  adult  miie 
with  throat  pale  violet  or  amethyst.    Hah,:    Highland  of  Costa  Rica. 

C,  hemileuca  ( Salv. ;.    Amethggt'ikroated  Humming  BM 

Blub-throatkd  Humming  Bird.    Cwligena  clemendtB  Less. 

(Plate  XXXVI.) 

Omismya  ckinencice  Less.,  Ois.  Monch.,  1829,  216,  pi.  80. 

Cceligena  cl€menci€P  Less.,  Ind.  and  Synop.  Gen.  Troch.  1832,  Ip.  xvin.    Brewst., 

Auk,  II,  Jan.,  1885,  b5 (''Camp  Lowell,"  Arizona);  Apr.  1885,  199  (oorrection 

of  locality— Sta  Catalina  Mountains,  not  Camp  Lowell). 

Delaitria  clemenciw  Bonap.,  Consp.  i,  1850,  70.— Qouu),  Mon.  Troch.  pt.  ix,  185^ 

pi.  10 ;  vol.  II,  1861,  pi.  60. 

Clemence's  Humming  Bird. 

Blue-tbroated  Cazique  (Gould). 

Le  Ca>lig5ne  de  Cl^mence  (Mulsant  and  Verreaux). 

Oiseau-Mouche  de  Cl<Smeuce  (Lesson). 

Chnpamirto  real  depecho  azul  celeste  (D'Oca). 

Range. — Highlands  of  Mexico,  north  to  sonthern  Arizona. 

Sp.  CHAR. — Size,  very  large  (length  more  than  4.50,  wing  2.90— 3.20); 
lower  part  dull  gray,  glossed  with  green  on  sides ;  middle  tail-featheis 
black,  and  outer  ones  broadly  tipped  with  white  in  both  sexes;  adalt 
male  with  throat  shining  blue. 

Adult  male  (^o.76S29j  Mexico]  Mrs. Ohauucy  Biley) :  Forehead aod 
crown  dull  bronze-green,  appearing  dull  olive  in  certain  lights;  occipat) 
hind-neck,  back,  scapulars,  and  wing-coverts  much  brighter  green 
(nearly  a  grass-green),  lower  back  and  rump  light,  rather  dall,  bronze- 

*  Ornismya  henrica  Less,  and  Delattr..  Rev.  Zool.  18^,  17.  Caligena  Kenriei  CaB> 
and  Hein.,  Mus.  Heiu.  iii.  I860,  15. 

t  DelaUria  margariUe  Salv.  and  Godm.,  Ibis,  Apr.  18^,  239. 

X  Trochilua  viridipallens  BouRC.  and  MuLS.,  Ann.  8oc.  Lyons,  1846,  321.  CoB^eM 
viridipaVens  MCls.,  Hist.  Nat.  Ois.  Mouch.  i.  1877,  185. 

$  Oreopgra  hemiltuca  Salv.,  P.  Z.  S.  18G4,  584.  Cceligena  hemiUuea  ElXlOT,  Clam. 
and  Synop.  Troch.  1879,  31. 


Plate  XXXVI. 
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een,  the  feathers  showing  narrow  and  indistinct  paler  margins ;  upper 
Icoverts  similar,  but  much  darker;  tail  black,  faintly  glossed  with 
II  blae,  the  three  outer  feathers  broadly  tipped  with  white,  this  broad- 
:  (about  .70  of  an  inch)  on  outer  web  of  exterior  feather ;  remiges  dull 
)wmsh  slaty,  very  faintly  glossed  with  purplish.  A  white  streak 
hind  eye,  above  upper  margin  of  ear-coverts,  the  latter  dusky;  this 
orextending  beneath  eye  to,  and  including,  lores ;  beneath  the  latter, 
)affy,  or  rusty- whitish  rictal  streak  extends  as  far  ba€k  as  beneath 
ildle  of  eye.  A  large  patch,  with  convex  posterior  outline,  covering 
n  and  whole  throat,  metallic  cobalt-blue,  each  feather  narrowly  mar- 
led with  pale  brownish  gray — these  edgings  very  conspicuous  in 
tain  lights  and  causing  a  scale-like  appearance ;  rest  of  under  parts 
II  brownish  gray,  the  lateral  portions  glossed  with  bronze-green,  and 
ler  tail-coverts  broadly  margined  with  white ;  downy  femoral  tufts 
1  white.  Bill  entirely  black.  Length  (skin),  5.00*  ;  wing,  3.15;  tail, 
O  (middle  feathers  2.00) ;  exposed  culmen,  .92. 
idult  female  (No.  35159,  Mirador;  Dr.  C.  -Sartorius) :  Similar  to  the 
lit  male,  but  chin  and  throat  dull  brownish  gray,  similar  to  but  a 
le  paler  than  the  color  of  the  breast,  etc.  Length  (skin),  4.40; 
ig,  2.80 ;  tail,  1.90;  exposed  culmen,  1.00. 

?his  large  and  rather  dull-colored  species  of  Humming  Bird,  named 
tionor  of  Madame  C16mence  Lesson,  was  first  added  to  the  United 
ktcs  fauna  by  Mr.  F.  Stephens,  who  on  May  14,  1884^  took  an  adult 
le  in  the  Santa  Catalina  Mountains,  near  Camp  Lowell,  Arizona,  as 
ordcd  by  Mr.  William  Brewster,  in  The  Auk,  January,  1885,  p.  85.t 
iias  since  been  taken  in  various  localities  in  the  southern  part  of  that 
rritory  by  different  collectors  (among  whom  may  be  named  Mr.  Will. 
Price  and  Mr.  Otho  G.  Poling),  but  so  far  as  we  are  aware  nothing 
)  been  published  by  them  regarding  its  habits. 
Ur.  Gould  says  that  he  believes  the  true  and  restricted  habitat  of 
s  species  to  be  the  moderately  high  table-land  of  Mexico,  and  he 
tls  that,  ^^  it  is  a  large  and  powerful  bird  .  .  .  distinguished  for 
)  quietness  of  its  coloring  rather  than  for  any  of  those  brilliant 
itallic  markings  so  prevalent  among  humming  birds  in  general." 

Genus  TROCHILUS  Linn^us. 

>cHlir«  LiXN.,  8.  N.  ed.  10,  I.  1758,  119.    Type,  by  elimination,  T.  oolubria  Linn. 
lanikus  BoiE,  Isis,  1831.    Type,  J.  coluhris  Linn. 
»6rw  Rkicii.,  Syst.  Av.  Nat.  1849,  pi.  40.    Type,  T.  colubris  Link. 
'JiUochus  Reich.,  Anfz.  Collb.  1854, 12.    Type,  Trachilus  alexandri  BouRC.  and  MULS. 
tMmya  MuL8.  and  Verr.,  Class.  Trocb.  1865,  91  {neo  Less.,  1829).  Type,  T.  alex- 
andri BouRC.  and  Muls. 


The  measarements  before  skinning  of  a  male  taken  at  Camp  Lowell,  Arizona,  by 

F.  Stephens,  were  as  follows :  Length,  5.40 ;  extent,  7.50  ;  wing,  3.10;  tall,  1.91 ; 

Ben  from  nostril,  .88.    A  skin  collected  in  the  Hnacbaca  Mountains,  Arizona,  by 

Will  W.Price,  measures  as  follows:  Length,  5.00;  wing,  3.10;  tail,  2.00;  ex- 

Bd  cnlmen,  .85. 

rha  locality  was  first  given  as  Camp  Lowell,  bat  this  was  snbac(\i\otiWv  cotx«oVfa4 
e  Auk,  April,  1885,  p.  199). 
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Generic  characters. — Male  with  the  metallic  gorgdt  not  elon* 
gated  laterally.  Tail  forked  or  deeply  einarginate,  the  feath  era  pointed, 
but  the  exterior  ones  not  excessively  narrow.  Six  inner  primariei 
abruptly  aud  conspicuously  smaller  than  the  rest,  with  their  inner  web 
more  or  less  notched  and  toothed  at  the  tip  (except  in  T.  violajugHlum), 

The  peculiarity  above  noted  in  the  reduced  size  aud  modified  form  of 
the  six  inner  primaries  is  most  marked  in  T.  colubrisj  and  may  be  more 
particularly  described  as  follows:  The  outer  four  prim  aries  are  of  th« 
usual  shape,  aud  diminish  gradually  in  size;  the  remaining  six,  hoW' 
ever,  are  abruptly  much  smaller,  more  linear,  and  nearly  equal  in  widtli 
(about  that  of  inner  web  of  the  fourth),  so  that  the  interval  between 
the  fifth  and  fourth  is  from  two  to  live  times  as  great  as  that  between 
the  fifth  and  sixth.  The  inner  web  of  these  reduced  primaries  is  also 
emarginated  at  the  end.  This  character  is  ev  en  sometimes  seen  in  the 
females,  but  to  a  less  excent,  and  may  serve  to  distinguish  both  eolu- 
bris  and  alexandri  from  other  allied  species  where  other  marks  are  ob' 
scured. 

In  T.  vioJajugiilum  the  inner  primaries  are  not  ob  viously  abnormal 
either  in  size  or  shape,  there  being,  as  is  usually  the  case  in  Humming 
Birds,  a  gradual  decrease  in  size  from  the  outer  quill.  A  very  close 
inspection,  however,  will  show  that  while  the  distinct  emargination  at 
the  tip  of  the  inner  web  of  these  remiges  in  T.  coliihrig  and  T.  aHei- 
andriis  wanting,  there  is  an  indication  of  the  tooth  like  projection  jost 
anterior  to  the  end  of  the  web.  In  fact,  T.  alexan  dri  is  very  nearly  in- 
termediate in  this  respect  between  T.  violajugulum  SLud  T.oo^M&m, though 
nearest  the  latter. 

The  female  has  the  outer  tail  feathers  somewhat  lanceolate,  as  in  tJie 
male,  though  much  broader.  They  are  broad  to  the  terminal  thirdf 
where  they  become  rapidly  pointed,  the  tip  somewhat  rounded;  the 
sides  of  this  attenuated  portion  (one  or  other,  or  both)  broadly  and 
concavely  emarginated,  which  distinguishes  them  from  the  females  of 
Selmplwrns  and  Calyptc,  in  which  the  feathers  are  broadly  linear  to  near 
the  end,  which  is  much  rounder  and  without  any  distinct  concavity. 

The  genus  Trochilus,  as  here  restricted,  includes  three  species,  all 
belonging  strictly  to  North  America,  though  like  many  other  Nearctic 
birds  they  winter  chiefly  within  the  tropi<;s.  One  is  eastern,  the  other 
two  western,  in  distribution,  one  of  the  latter  being,  so  far  as  known, 
very  local  in  its  range. 

The  three  species  agree  in  the  following  characters  of  coloration: 
Upper  parts,  including  top  of  hea<l,  metallic  greenish,  varying  from 
nearly  pure  green  to  bronzy;  median  lower  parts  whitish,  the  sides 
metallic  green;  adult  males  with  a  portion  of  the  gorget  brilliantly 
metallic  red,  rose-purple  or  violet,  the  anterior  portion  velvety  black; 
tail-feathers  (except  middle  pair)  uniform  purplish  black.  Adultfmahi 
and  young  with  chin  and  throat  dull  whitish,  or  pale  grayish  (some- 
times spotted  centrally  with  the  metallic  color  of  the  mal6)|  the  reo* 
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trices  (except  middle  pair)  greenish  basally,  black  subterminally,  aud 
tipped  with  white. 
Thej  may  be  distinguished  by  the  following  characters : 

«>.  Adalt  males  with  chin  only  and  a  line  thence  along  anterior  lateral  edge  of  gorget 
opaqae  black,  the  remainder  of  the  gorget  reddish. 
fr*.  Gorget  fiery  metallic  crimson  or  ruby-red,  changing  to  golden  red.     Hab.  eastern 
North  America.     T.coluhrialASN,     liuby-lhroafed  Humming  Bird,     (Page  327.) 
ft*.  Gorget  anricala-purple.     Hah.  Santa  Barbara,  California. 

T.   violajugulum  Jkffkies.     Violet-ihroated  Humming  Bird. (Page  329.) 
d^.  Adalt  male  with  more  than  upper  half  of  gorget  opaque  black.     Lower  part  of 
gorget  metallic  violet.    Bab.  western  North  America. 
L  T.  a^fxandri  BOURC.  and  MiJLS.     Black-chinned  Humming  Bird.    (Page  331.) 

\  RUBY-THROATKD  HUMMING  BiKD.     TrochHuH  colubris  Linn. 


(Plate  XXXVII.) 


f:  Trockilus  eolubri8  Linn.,  S.  N.  ed.  10,  i,  1758,  120.--WiL8.,  Am.  Orn.  n,  1810,  26,  pL 
'  10,  figs.  3,  4.— NUTT.,  Man.  i,  1H32,  68d.— Aud.,  Orn.  Biog.  i,  1H32,  248;  v,  1S;J9, 

544,pL47;  Synop.  1839,  170;  B.  Am.  iv,  1842.  190,  pi.  253.— Gould,  Mon.  Troch. 
in,  1861,  pi.  131.— B.  B.  andR.,  Hist.  N.  Am.  B.  ii.  1874,  448,  pi.  47,  lig.  2. 

Trochihu  Murigularis  LawR.,  Ann.  Lye.  N.  H.  N.  Y.  vn,  Feb.  1862,  458. 

Northern  Hamming  Bird  (Swainson). 

Red-tbroated  Humming  Bird. 

L'  OmiBmya  petit  rubis  (Mulsant  and  Verreaux). 

Chopamirto  rubi  (Ferrari-Perez). 

Cbopamirto  color  de  fuego  (D'Oca). 

Range. — In  sammer,  the  whole  of  temperate  eastern  North  America, 
oorth  in  the  interior,  to  latitude  59^,  west  to  the  Great  Plains.  In 
winter,  from  southern  Florida  (Punta  Rassa,  Key  West,  etc.),  Bahamas, 
Coba,  Porto  Rico,  and  eastern  Mexico  through  Central  America  as  far 
asVera^na;  Bermudas. 

Sp.  Chab. — Adult  male :  Chin,  and  a  line  thence  backward  to  beneath 
the  eyBj  opaque  velvety  black,  the  rest  of  the  gorget  intense  metallic  crim- 
son, changing  to  golden  red ;  tail  forked  for  about  0.30-0.35;  length 
about  3.07-3.75,  wing  1.60,  tail  1.25,  exposed  culmen  0.55-0.65.  Adult 
female:  Tail  double-rounded,  the  outer  feathers  about  as  long  as  mid- 
dle pair  (sometimes  a  little  shorter),  the  middle  pair  wholly  greeu, 
the  rest  green  basally,  then  black,  the  three  outer  pairs  broadly  tipped 
with  white;  length  about  3.50-3.90,  wing  1.80,  tail  1.20,  culmen  0.70. 
Young  male:  Similar  to  adult  feiDale,  but  throat  streaked  with  dusky, 
feathers  of  upper  parts  more  or  less  distinctly  margined  with  pale 
baffy,  and  tail  more  forked.  Young  female :  Similar  to  young  male, 
bot  throat  without  streaks,  and  tail  more  rounded. 

Adult  male  (No.  27J3,  Washington,  District  of  Columbia,  1843 ;  S.  F. 
Baird) :  Above  metallic  bronze  green,  becoming  darker  and  duller  on 
top  of  the  head,  where  the  metallic  gloss  almost  disappears  on  the  fore- 
head— the  green  brightest  on  rump,  upper  tailcoverts,  aud  middle 
pair  of  tail-feathers  ;  remiges  dull  slate-blackish,  with  a  faint  purplish 
gloM;  tail-feathers  (except  middle  pair)  darker  and  with  mor^  d\«\mc^\» 
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purple  gloss.  A  small  white  spot  at  posterior  angle  of  C3*c ;  lores,  chin, 
and  8trii)e  beneath  eyes,  on  each  side  of  gorget,  and  extending  nearly 
to  the  end  of  the  same  across  ear-coverts,  velvety  opaqoe  black ;  rest 
of  gorget  intensely  bright  metallic  crimson  or  mby-red,  changing  to 
brassy  or  golden  and  even  greenish  in  certain  lights.  Chest  dull  grayish 
white,  the  median  line  of  the  breast  and  belly  similar,  but  darker; 
sides  and  flanks  deep  sooty-grayish  strongly  glossed  with  brouzegreen ; 
under  tailcoverts  light  grayish  brown  or  brownish  gray  broadly  mar- 
gined with  dull  whitish.  Bill  wholly  black ;  feet  blackish.  Length 
(skin),  3.15*;  wing,  l.OO;  tail,  1.20,  the  middle  feathers  0.30  shorter; 
exposed  culmen,  O.GO. 

Adult  female  (No.  1101,  Washington,  District  of  Golumbia,  1843;  a 
F.  Baird):  Above,  similar  in  color  to  the  male;  tail-feathers,  however, 
except  two  middle  ])airs,  tricolored,  the  basal  portion  bronze-green, 
tips  white,  and  intermediate  portion  black,  the  white  broadest  (aboat 
0.30  of  an  inc^li  along  shaft)  on  outer  feather,  the  black  nearly  the  same 
width  (about  0.35  along  shaft)  on  all,  the  fonrth  feather  tipi>ed  with 
black  for  about  0.25  of  an  inch.  Chin,  throat,  belly,  and  under  tail- 
coverts dull  white,t  chest  pale  grayish,  sides  and  flanks  deeper  grayish, 
slightly  tinged  with  brown.  Bill  black,  feet  dnsky.  length  (skin), 
3.30;  wing,  l.SO;  tail  1.05,  middle  feathers  0.10  shorter;  exposed  cul- 
men, 0.05. 

Young  male  (No.  84118,  Mount  Carmel,  Illinois,  August  17, 1870;  B. 
Bidgway):  Similar  to  the  adult  female,  but  upper  parts  less  bronzy, 
the  feathers  indistinctly  margined  terminally  with  pale  grayish  buffj 
(observable  only  in  certain  lights) ;  basal  portion  of  tail-feathers  mocb 
<lulter  green.  Lower  parts  as  in  adult  female,  but  chin  and  throat  nar- 
rowly streaked  with  brownish  dusky,  and  sides  and  flanks  more 
strongly  tinged  with  buffy  brown.  Length  (skin),  3.05;  wing,  1.65; 
tail,  1.10,  the  middle  feathers  0.95 ;  exposed  culmen,  0.66. 

Young  males  begin  to  show  the  metallic-red  feathers  of  the  gorget 
the  first  winter  or  late  during  the  first  autumn,  the  tail  at  the  same 
time  remaining  the  same  as  described  above.  Some  specimens  have 
the  dusky  streaks  on  the  throat  broader  than  in  the  specimen  de- 
scribed above,  forming  small  oval  or  oblong  spots  instead  of  streaks. 

In  adult  males  there  is  little  variation  in  color,  except  that  the  hue 
of  the  green  above  varies,  as  in  other  species,  from  a  decided  bronze  to 
a  clear  bottle-green,  the  average  tint  being  intermediate  between  the 
two,  and  the  color  always  most  decided  on  the  upper  tail-coverts  aii^ 
middle  tail-feathers.  The  color  of  the  throat  is  sometimes  more  scarlet 
(much  the  same  as  in  Selasphoru8  rufus)^  and  there  is  also  some  differ* 
ence  in  the  color  of  the  lower  pjirts,  some  specimens  being  darker  tha^ 
others. 

In  adult  females  there  is  the  same  variation  in  the  color  of  the  upper 


'The  length  of  tlio  adiilt  male  befure  skiiiDiug  is  about  3.50-3.75. 

t  In  this  particular  specimen  adventitiously  stained  with  brown  on  chin  aad  throat 
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arts  as  in  the  male,  and  lower  parts  are  more  decidedly  white  in  some 
pecimens  than  in  others;  in  others  again,  but  chiefly  (?)  in  autnmnal 
irds,  the  flanks  are  more  or  less  strongly  tinged  with  rusty.  Very 
ftrely  (f )  is  there  any  dusky  streaking  on  the  chin  and  upper  throat,  and 
ever  (f)  is  this  so  decided  as  is  often  seen  in  females  of  T.  alexandrL 

Little  need  be  said  as  to  the  habits  of  this  well-known  Hamming 
(ird.  Its  distribution  is  general  over  every  portion  of  the  continent 
rom  the  Great  Plains  to  the  Atlantic  coast  and  from  Oanada  to  the 
rulf  of  Mexico.  Arriving  among  us  when  spring  is  fairly  established 
.nd  departing  just  before  the  first  autumnal  frosts,  these  creatures 
raverse  a  distance  in  their  migrations  that  appears  almost  impossible 
0  creatures  so  minute,  many  individuals  making  their  winter  homes 
ks  far  south  as  Veragua,  in  the  State  of  New  Granada,  immediately 
lorth  of  the  Isthmus  of  Panama.  A  considerable  number  pass  the 
?inter  as  far  north  as  southern  Florida,  and  a  few  have  been  seen  dur- 
Dg  the  same  season  in  southern  Texas. 

The  nest  is  a  beautiful  cup-shaped  structure  ornamented  externally 
?ith  a  mosaic  of  bits  of  lichen  and  warmly  lined  with  plant-down. 
The  eggs  average  about  0.50  by  0.30  of  an  inch. 

YiOLET-THROATRD  HUMMING  BIRD.     Trochilw  Holajugulum  Jeffries. 

(Plate  xxxviii,  Fig.  2.) 
Vrookilu8violajugHlumJKFVR.y  Auk,  v,  No.  2,  April,  1888.168;  ifr.,  July,  1889,  223. 

liANGE. — Southern  California  (vicinity  of  Santa  Barbara). 

Sp.  Chab.— Most  like  T.  alexandri,  but  larger,  with  gorget  much 
nore extensively  metallic  and  much  more  reddish  purple  in  color;  tail 
Dach  longer  and  more  deeply  forked,  with  outer  feather  relatively  uar- 
"ower  and  more  pointed. 

Adult  male  (No.  1616,  coll.  Dr.  J.  Amory  Jeffries,  Santa  Barbara, 
California,  May  4,  1883):  Pileum  dull  dusky  green — almost  black 
^bea  viewed  from  in  front,  more  metallic  from  behind;  rest  of  up- 
per parts,  except  remiges  and  rectrices  (but  including  middle  pair  of 
fte  latter),  bronzy  green ;  remiges  and  primary  coverts  dull  purplish 
dnsky;  tail  (except  middle  pair  of  feathers)  dull  black,  the  feathers 
Ringed  at  tips  with  metallic  green.  A  small  white  spot  behind  eye. 
^bin  and  a  rather  indistinct  stripe  thence  backwarks  beneath  eye  and 
^loDg  upper  margin  of  gorget  opaque  dull  black ;  gorget  metallic,  au- 
ricula purple*  (much  less  violaceous  than  in  T.  alexandri)^  the  posterior 


*  See  the  aathor's  Nomenolature  of  Colors  (Little,  Brown  Sl  Co.,  Boston),  pi.  viii, 
fiR.3. 

Id  describing  the  color  of  the  gorget  in  Hamming  Birds  some  allowance  should  be 
inade  for  individual  variation.  Taking  a  considerable  number  of  specimens  of  four 
of  tbe  North  American  species  ( Trochilus  alexandri^  Calypte  eostcB,  Aiikis  htHaitaf  and 
C^tkorax  lu€ifer)t  the  color  of  the  gorget  varies  so  innch  that  it  is  possible  to  find 
ipecimens  of  the  four  species  which  are  so  nearly  alike  in  this  respect  that  what  lit- 
tle difference  may  exist  can  scarcely  be  described.  The  average  diffeT«UQie,\xo^^'««c^ 
b  very  daeidadt  aad  there  is  more  difference  in  the  degree  of  briUinnoy  ol  1»ii<e  watfiM^ 
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and  lateral  feathers  not  lengtheaed ;  chest  dall  grayish  white  ;  rest  of 
under  parts  dull  light  bronzy  green,  nearly  uuiform  on  sides  and  flanks, 
elsewhere  broken  by  whitish  margins  to  the  feathers,  these  particalarly 
distinct  on  the  lower  tailcoverts  and  along  middle  line  of  the  belly. 
Bill  black,  feet  dusky.  Length  (skin),  3.40 ;  wing,  1.85;  tail,  1.30;  mid- 
dle pair  of  rectrices  0.25  shorter,  the  lateral  one  only  0.15  wide  in  mid- 
dle portion.*  ' 

Whether  this  bird  represents  a  distinct  species  or  a  hybrid  between 
TrockiluH  alexandri  and  Calypte  anna  or  between  the  former  and  Calo- 
thorax  lucifer  can  not  now  be  determined;  but  there  is  very  little,  if 
anything,  in  the  writer's  opinion  to  give  the  hybrid  theory  any  weight 
In  hybrids  between  species  showing  very  obvious  differences  of  form  or 
coloration,  the  characters  are  invariably  intermediate  between  those  of 
the  two  parents ;  but  only  in  the  shape  and  coloration  of  the  tail  and 
coloration  of  the  under  parts  do  we  see  any  approach  to  C.  anna  in  those 
respects  which  distinguish  the  present  bird  from  T.  alexandri,  Ur. 
Jeffries  says  that  '^  the  bird  is  roughly  a  T.  anna  without  a  orowupatch 
or  rut}',  and  with  violet  [f  J  for  sapphire  [f  ].t  The  tail  is  of  the  same  type 
as  in  1\  an/ui,  but  smaller,  and  the  angle  spoken  of  |  is  less  than  25^ 
instead  of  33^,  so  that  in  the  closed  tail  the  outer  pair  of  feathers 
overlap  instead  of  crossing  as  in  T.  annaJ^ 

As  to  the  shape  of  the  lateral  rectrices,  which  Dr.  Jeffries  compares 
with  that  of  0.  awia^  1  tind  on  very  careful  comparison  that  there  is  no 
essential  difference  in  this  respect  between  T.  violajugulum  and  7.  a/- 
exandri^  as  the  following  diagrams  (Fig.  47,  page  331)  will  show: 

The  outer  primary,  instead  of  being  narrow  and  slightly  curved,  as 
in  Calypte  anna^  is  broader  (though  perhaps  not  relatively  so)  than  Id 
Trochilus  alexandri^  and  quite  as  strongly  curved  towards  the  tip. 

After  a  very  careful  examination  of  the  type,  1  am  able  to  find  a  really 
striking  or  '*  suggestive  "  resemblance  to  C.  anna  only  in  the  coloration 
of  the  under  parts,  which,  except  the  gorget,  is  quite  the  same  in  the 

than  iu  the  color  itself,  while  there  are  also  characteristic  differences  in  the  varit' 
tions  of  color  dependiu;^  on  different  positions  as  to  the  light.  ThnaAtihit  hi* 
a  distinct  green  rotiection  in  a  certain  light,  whereas  Calypte  and  Calothorax  in  tb0 
same  light  show  violet-blue.  T.  alexandri  is  much  less  brilliant  and  less  changeable! 
but  the  individual  variation  is  probably  greater,  the  variation  being  from  the  no^ 
mal  violet  through  blue  to  a  decided  blue-green  hue  iu  some  specimens,  thongh  sucb 
are  rare.  In  T.  violajugulum  the  gorget  is  a  redder  i>nrple  tlian  in  any  of  the  prece<l' 
ing,  m^arly  matching  in  color  the  gorget  of  some  examples  of  jSto//ii{aoa/{to>j>«,tboQgl* 
not  quite  so  red. 

*The  tip  of  the  bill  having  been  shot  away,  the  length  of  the  oulmen  can  not  ^ 
given;  the  length  of  the  bill  from  the  base  of  the  cnlmen  to  the  tip  of  the  lower 
mandible,  however,  is  0.68  of  an  inch. 

t  We  should  as  little  think  of  calling  the  color  of  the  throat  in  T.  viohjugulum  "Ti- 
olet^'  as  we  would  the  rich  metallic  pnrple-redof  C.  anna  '^sapphire." 

t  In  Dr.  Jeffries  description  of  the  outer  pair  of  tail-feathers  of  C.  anna  these  ai< 
said  to  be  **  abruptly  narrow  and  linear  shafts  *-  »  •  forming,  at  the  Janction  ol 
the  iirst  and  second  third,  an  abrupt  angle  of  25^." 
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WO  birds;  and  it  seems  to  me  that,  ia  the  absence  of  structural  char- 
cters,  as  well  as  those  of  coloration  (further  than  the  slight  one  noted), 
uggestiug  hybridism  between  (7.  anna  or  any  other  species,  T.  violor 
ugulum  ma3^  properly  be  regarded  as  a  distinct  species  until  more  de- 
eded evidence  to  the  contrary  is  obtained. 


f'lo.  4?.— Cater  tail  fenth-jn  of  (1)  Oalypte  anna.  (2)  Tfochilu*  eoUiftrit,  (3)  7*.  violaptglum,  aiid 

<4)  T.  alexandri. 

Hlack-chinnrd  Hummixo  Bird.     TrochiluH  alexandri  Boitrc.  and  MuLS. 

^ochilus  alexandri  BoURC.  and  MuLS.,  Ann.  Soc.  d'Agric.  de  Lyon,  ix,  1846,  330.— 
Cass.,  Illustr.  B.  Cal.  &c.  i,  1854, 141,  pi.  22.— Gould,  Mou.  Trocb.  pt.  xiv,  1857, 
pi.  4  ;  vol.  Ill,  1861,  pi.  132.— Cooper,  Orn.  Cal.  i,  1870,  353.— B.  B.  and  R.,  Hist. 
N.  Am.  B.  II,  1874,  450,  pi.  47,  fig.  1. 

Uexaudre's  Hunimiug  Bird. 

^urple-throated  Humming  Bird  (Gould,  Cassin). 

Li'Omismye  d'Alexandre  (Mulsant  and  Vkrrkaux). 

^bupamirto  de  pecho  morado  (D'Oca). 


Range. — Western  United  States,  between  Eocky  Mountains  and  Pa- 
cific coast;  east  to  central  Texas  and  Uintah  Mountains,  Utah;  north 
to  latitude  49^,  in  British  Columbia,  between  Cascade  and  liocky  Moun- 
tains; breeding  as  far  south  as  Guaymas,  Sonora;  wintering  in  west- 
^;  central,  and  southern  Mexico. 

8p.  Chae. — Adult  male:  Chin  and  throat  opaque  velvety  black, 
Wdered  below  by  a  broad  baud  of  metallic  violet,  changing  to  green 
and  hlue;  tail  slightly  forked  or  emarginated  (depth  of  fork  only  about 
0.10  of  an  inch);  length  about  3.30-3.75,  wing  1.70-1.75,  tail  1.20-1.25, 
<^QltDeu  0.70-0.75.  Adult  female:  Tail  much  rounded,  the  middle  feath- 
ers about  the  longest;  ])lumage  not  essentially  dififerent  from  that  of 
female  T.  colubris ;  length  about  3.90-4.10,  wing  1.90-2.00,  tail  1.20^1.35, 
culmen  .78-.90.  Young:  Similar  to  adult  female,  but  feathers  of  upper 
parts  margined  terminally  with  light  buffy  or  pale  rusty,  the  male  with 
throat  streaked  with  dusky. 

Adult  male  {1^0. 111256,  Pinal  County,  Arizona,  April  9,  1885;  W. 
E.  D.  Scott) :  Above  very  dull  bronze-green,  the  top  of  the  head  more 
duBky  and  quite  destitute  of  metallic  gloss  on  forehead;  remiges  dusky 
^iate,  slightly  glossed  with  purple;  rectrices  (except  middle  pair)  pur- 
plish black,  margined  terminally  with  dull  bronze-green,  this  most 
Wieosive  on  lateral  feathers.  A  small  white  spot  behind  eye.  Chin, 
npper  half  of  throat  (for  about  .45  of  an  inch  from  point  of  chin\^  %vsA^ 
orbital  region,  and  ear-coverts,  opaque  velvety  b\ack',  \oN9eT  v^^^  ^'^ 
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throat  metallic  violet,  but  slightly  changeable,  forming  a  transverse 
band  about  .22  of  an  inch  wide ;  chest  dull  white;  median  line  of  breast 
and  belly  light  grayish  brown,  the  feathers  margined  with  grayist 
white;  sides  and  flanks  dull  bronze-green,  the  feathers  narrowly  mar 
gined  with  pale  grayish  or  grayish  white;  under  tail-coverts  dull  brown 
ish  bronze  centrally,  broadly  margined  with  white.  Bill  and  feet  black 
Length  (skin),  3.40 ;  wing,  1.72 ;  tail,  1.20,  the  middle  feathers  0^ 
shorter;  exposed  culmen,  0.80. 

Adult  female  (No.  117263,  Pinal  County,  Arizona,  April  14, 1885;  W 
E.  D.  Scott):  Above  dull  metallic  bronze-green,  passing  on  top  of  heat 
into  dull  grayish  brown,  the  feathers  with  paler  margins;  reraiges  dol 
slate-dusky,  glossed  with  purplish  on  the  terminal  portion.  Middl( 
pair  of  tail-feathers  entirely  bronze-green ;  rest  bronze-green  basally 
then  purplish  black,  the  tip  of  the  outer  three  white,  the  latter  broadest 
on  exterior  feather,  sis  is  also  the  black ;  fourth  feather  with  a  smal 
terminal  spot  of  bronze-green.  A  small  white  spot  behind  eye;  ear 
coverts  dull  gray;  chin,  malar  region  and  upper  median  portion  o 
throat  white;  sides  of  throat,  with  chest  and  sides  of  neck,  pale  gray 
median  line  of  breast,  whole  bell}-,  anal  region,  and  under  tail-coverts 
white;  sides  and  flanks  white,  tinged  with  pale  grayish  and  light  rnfoas 
Bill  and  feet  black.  Length  (skin),  3.G5;  wing,  2.00;  tail,  1.20,  middh 
feathers  0.08  shorter ;  exposed  culmen,  0.90. 

Young  male  (No.  117266,  Pinal  County,  Arizona,  July  8, 1884 ;  W.  E 
D.  Scott):  Similar  to  streaked-throated  adult  females,  but  feathers o 
the  upper  parts  distinctly  margined  with  dull  buff,  and  remiges  withon 
purplish  gloss. 

Young  female:  Not  appreciably  different  from  the  young  male. 

In  adult  males  there  are  the  same  general  variations  in  color  as  ar 
noticed  under  T.  colubris;  but  the  color  of  the  lower  throat  varies  macl 
more  than  in  that  species,  the  variation  being  towards  blue,  som 
specimens  showing  even  a  green  hue  on  at  least  the  exposed  portion  c 
some  of  the  feathers. 

Adult  females  vary  chiefly  as  to  the  chin  and  throat,  which  are  nsQ 
ally  plain  whit6  or  grayish  white,  but  frequently  more  or  less  distinct!, 
streaked  with  dusky,  even  in  spring  and  breeding  specimens.  Otberf 
again,  even  breeding  birds,  have  a  distinct  rusty  tinge  or  suffusion  o 
the  flanks,  as  in  T.  colubris.  Very  rarely  (as  in  No.  98440,  Red  Bluf 
California,  May  12, 1884,  G.  U.  Townsend),  the  middle  tail-feathers  ai 
blackish  at  their  tips  for  a  considerable  distance. 

While  the  range  of  this  species  within  the  United  States  is  quit 
extensive,  its  distribution  is  irregular.  According  to  Mr.  Beldio 
it  is  apparently  rare  or  local  in  central  California,  although  oommo 
along  the  Sacramento  and  San  Joaquin  Elvers,  while  it  winters  entire! 
south  of  that  State,  not  having  been  met  with  by  him  daring  the  wii 
ter  even  in  the  Cape  district  of  Lower  California.    Mr.  W.  E.  D.  Sootl 

•  The  Aiik,  Oct.  1886,  p.  430. 
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foand  it  to  be  a  '<  common  summer  resident  in  the  Catalina  Mountains, 
where  it  breeds  very  commonly.  Arrives  early  in  March,  and  is  abun- 
dant by  the  last  of  that  month.  By  the  last  of  April  the  birds  are 
mated  and  be^u  breeding ;  and  I  have  found  nests  with  fresh  eggs 
late  in  Jnly  and  early  in  August.  By  the  10th  of  October  they  have 
all  left  the  region  in  question."  He  found  it  to  be  of  nncommon  occur- 
rence above  an  altitude  of  7,000  feet,  but  it  was  common  and  breeding 
at  Fort  Lowell,  '^  which  is  north  of  Tucson  and  lies  at  about  the  same 
altitude,"  though  about  the  latter  place  Mr.  Herbert  Brown  regards  it 
as  rare,  and  has  not  found  it  breeding. 

The  black-chinned  Humming  Bird  has  not  yet  been  found  as  far  to 
the  eastward  in  the  Rocky  Mountain  district  as  Selasphorua  platycercm 
and  &  rufuSj  the  Uintah  Mountains,  Utah,  being  the  easternmost  limit 
leoorded.  In  these  mountains  the  present  writer  found  it  rather  com- 
mon in  July,  1869,  while  it  was  also  fairly  common  in  the  Wahsatch 
Honntams  and  in  the  vicinity  of  Salt  Lake  City. 

It  habits  are  essentially  the  same  as  those  of  the  Buby-throat. 

Geuus  C ALTPTE  Goui  d. 

Otilgpte  QouLD,  Introd.  Troch.  Oct  ed.  1861,  87.    Type,  Ornismya  costat  BouRC. 
It^Mtria  MuLSAifT,  Cat.  des  Ois.  Moaoh.  1875,  29.    Type,  OrnUmya  coatee  Bodrc. 

Oenebig  Ghabaotebs. — Adult  males  with  the  top  of  the  head  bril- 
liantly metallic  (red,  purple,  or  violet),  like  the  gorget,  with  its  elon- 
gated lateral  ruff-like  extensions,  and  the  tail  emarginated  or  slightly 
forked,  with  the  outer  pair  of  feathers  abruptly  narrower  than  the 
rest  (except  in  C.  helence),  and  destitute  of  white  or  rufous  markings; 
^olt  females  with  outer  tail-feathers  decidedly  narrower  than  tLe 
oext,  but  with  broad  rounded  end,  and  without  any  rufous. 

In  this  genus,  or  subgenus,  the  primaries  are  nearly  intermediate  in 
fonn  between  those  of  Trochilus  and  those  of  Selasphorus^  though  much 
OBore  like  the  former.  The  m%leA  are  very  easily  distinguished  by  the 
characters  given  above  from  those  of  both  the  other  genera  mentioned  ; 
batthe  females  are  so  much  like  those  of  the  species  of  Trochilus  in 
both  form  and  coloration  that  size  alone  is  the  easiest  way  to  distin- 
Soiah  them — that  of  0.  costce  being  smaller,  while  that  of  0.  anna  is 
larger  than  the  female  of  either  species  of  Trochilus.  From  the  females 
^^fany  species  of  Selasphorns,  as  well  as  from  that  of  AtthiSj  those  of 
Caljfpte  may  be  distinguished  by  the  entire  absence  of  any  rufous  on 
the  tail. 

Of  the  known  species,  two  belong  to  California  and  northwestern  Mex- 
leo  aod  one  to  Ouba,  the  latter  being  aberrant  in  some  parts  of  its 
Btrocture  as  well  as  coloration,  and  perhaps  entitled  to  snbgeneric  if 
not  generic  separation.  It  is  the  smallest  of  all  Humming  Birds,  being 
ooDsiderably  less  than  theVervain  Humming  Bird  of  Jamaica  and  Hayti 
{UeUiiuga  minima)^  which  hitherto  has  enjoyed  the  distinction  of  being 
least  among  birds. 
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The  three  species  of  Calypte  may  be  distiDguished  by  the  followiug 
characters : 

a'.  Wing  not  less  than  1.70;  npper  tail-coverts  and  middle  tail-feathen  bronae-gneD; 
onter  tail-featber  of  male  much  narrower  than  the  next. 
b^.  Tail  1.15  or  more  (1.30-1.45  in  the  male) ;  adult  male  with  gorget  and  top  of  bead 
metallic  parplish  rod;  adiUt  female  dnll  light  brownish  gray  beneath.  J7ai.: 
California,  resident,  a  few  migrating  to  Arizona  and  northern  Mexico  in  vin- 
tcr.  C.  anna  (Less.)*     Anna^g  Humming  Bird.    (Page 334.) 

b\  Tail  not  more  than  1.10  (still  shorter  in  female);  adult  maZe  with  gorget  and 
top  of  head  metallic  violet;  adult  female  with  under  parts  white.  Hob,:  Weaft- 
ern  Mexico,  Arizona,  Lower  California,  and  southern  Califorcia. 

C.  coitas  (BoUBC).     Costa*$  Humming  Bird,    (Page  337.) 

a*.  Wing  not  more  than  1.15;  upper  tail-coverts  and  middle  tail-feathers  metallic 
blue  or  greenish-blue;  outer  tail-feather  of  male  not  narrower  than  the  next 
Adult  male  with  gorget  and  top  of  head  metallic  purplish  red  (as  in  C,  an»»)\ 
aduH  female  with  anterior  half  of  lower  parts  pale  ash-gray,  posterior  half 
white.     Hab. :  Cuba.     C,  Helena:  (Gundl.).    Princeet  Helena^  Humming  BirL* 

Anna's  Humming  Bird.     Calypte  anna  {Ix&s,), 

Ornitmya  anna  LK88.,Oi8.  Mouch.,  1829,  205,  pi.  74. 

Trochilus  anna  jARD.,Nat.  Libr.   Humming  B.,  i,  18.^,  93,  pi.  6.— Auo.,  On. 

Biog.  V,  1839,  438,  pi.  425 :  Synop.  183U,  170 ;  B.  Am.  iv,  1842,  168,  pL  252. 
Calypte  ann<B  Gould,  Mon.  Trocb.,  pt.  xi,  1856,  pi.  5;   Tol.  ill,  1861,  pi.  ISS.— 
Coop.  Om.  Cal.  i,  1870,  358.— B.  B.and  R.,  Hist.  N.  Am.  B.  u,  1874,  454,  pi- 
47,  fig.  7. 
Red-headed  Humming  Bird. 
Anna's  Calypte  (Gould). 

Chupamirto  de  cabeza  y  cuello  esoarlata  (D'Oca). 
Le  Calypte  d' Anna  (Mulsant  and  Vkrkraux). 
Oiseau-Monche  Anna  (Lesson). 

Eange. — California,  resident  in  warmer  portions;  performs  a  partial 
migration  south  tlirough  Arizona  to  table-lands  of  Mexico;  soath  in 
Lower  California  as  far  as  Cerros  Island. 

Sp.  Char. — Adult  male :  Entire  head  (except occiput),  including  mff} 
brilliantly  metallic  purplish  red ;  length  about  3.40-3.75,  wing  1.9(V- 
2.00,  tail  1.30-145,  exposed  culmen  0.65-0.70.  Adult  female :  broDze- 
green  above,  including  top  of  head,  the  latter  sometimes  dull  grayish 
brown,  with  little  if  any  metallic  gloss ;  throat  pale  gray  or  grayiflh 
white,  the  feathers  with  darker  central  spots,  often  mixed  with  spots  of 
metallic  crimson;  length  3.80-4.15,  wing  2.00-2.05,  tail  1.15-1.30, 
exposed  culmen  0.70-0.75. 

AduH  male  (No.  84123,  Marin  County,  California,  February  15, 1877; 
C.  A.  Allen) :  Entire  head  (except  occiput),  including  gorget,  with  iti 
elongated  latero-posterior  feathers,  forehead,  crown,  and  post-ocolar 
region,  rich,  brilliant,  metallic  purplish  red,  or  rose-red,  with  moie 
purplish,  and  in  certain  lights  somewhat  golden  or  bronzy,  reflections; 
occiput,  hind  neck,  back,  scapulars,  wing-coverts,  rump,  upper  tait 
coverts,  and  middle  pairof  tail-feathers  metallic  bronze-green ;  remigei 

*  Orikorkynchua  helenof  Gundl.  Lrmb.,  Aves  do  la  Isla  de  Cuba,  1S60,  70,  pL  K^ 
fig.  2,— Calypte  kelence  Gould,  Mon.  Troch.  iii,  pi.  136. 
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osky,  with  very  faint  purplish  gloss;  tail-feathers  (except  middle 
air)  dall  purplish  black,  with  inner  webs  chiefly  pale  brownish  gray, 
lie  pair  next  to  the  middle  ones  strongly  tinged  or  washed  with  metal- 
c  green.  A  minute  white  spot  immediately  behind  eye.  Chest  pale 
rownish  gray,  the  feathers  with  still  paler  (grayish  white)  terminal 
largins;  sides  and  flanks  rather  dull  metallic  bronze-green,  inclining 
)  olive  in  some  lights,  the  feathers  indistinctly  margined  with  pale 
rownish  gray;  median  line  of  breast  and  belly  similar,  but  paler  on 
ccoQDt  of  greater  width  of  the  pale  grayish  margins;  downy  tufts 
etween  rump  and  flanks  pure  white;  under  tail-coverts  white  with  a 
entral  longitudinal  space  of  grayish  olive  glossed  with  green.  Bill 
D(l  feet  black.  Length  (skin),  3.75,  wing  2.00,  tail  1.40  (middle  feath- 
re  0.25  shorter),  exposed  culmen,  0.68. 

Adult  female  (No.  6052,  San  Francisco,  California,  winter  1853-^54 ; 
>r.R.  D.  Cutts) :  Whole  top  of  head  metallic  bronze-green,  less  bright 
laD  the  back  and  becoming  much  duller  on  forehead;  upper  parts 
therwise  as  in  the  male,  except  three  outer  tail- feathers,  the  first  of 
tioh  is  dull  brownish  white  at  tip  (for  about  0.25  of  an  inch  on  outer 
eb),  then  black  (for  about  0.30  of  an  inch),  the  basal  portion  light 
rayish  brown ;  second  feather  with  whitish  tip  smaller  and  black  sub- 
^minal  space  larger,  the  basal  portion  chiefly  metallic  green ;  third 
ith  only  a  very  narrow  terminal  edging  of  white,  but  otherwise  like 
lie  second ;  fourth  with  merely  a  blackish  spot  near  tip  of  each  web, 
D  edge,  that  on  outer  web  reaching  almost  to  the  shaft.  Lower  parts 
8  in  the  male,  but  malar  region,  chin,  and  throat  pale  brownish  gray, 
tie  middle  of  the  latter  spotted  with  metallic  red,  the  ear-coverts 
rayish  brown.  Bill  and  feet  black.  Length  (skin),  3.80;  wing,  2.05; 
lil,  1.15  (the  outer  feathers  0.05  shorter) ;  exposed  culmen,  0.70. 
Youngmale:  Similarto  the  adult  female,  but  tail  different,  the  whitish 
psand  blackish  subterminal  spaces  of  the  two  outer  feathers  being 
mch  less  distinct.  Autumnal  specimens  show  metallic  red  feathers, 
lixed  with  the  first  plumage,  on  crown  and  throat. 
Taung  female  (No.  79671,  Tejon  Mountains,  California,  August  19, 
)75;  H.  W.  Qenshaw):  Similar  to  the  adult  female,  but  feathers  of 
)per  parts,  particularly  on  those  of  rump  and  the  upper  tail-coverts, 
ii7  narrowly  margined  at  tips  with  pale  grayish  buffy. 
Adult  males  vary  somewhat  in  the  color  of  the  crown  and  throat, 
me  being  more  purplish  red  than  others.  One  (No,  5501,  Petaluma, 
ilifornia,  E.  Samuels),  has  the  crown  glossed  with  steel-blue  in  cer- 
in  lights. 

Females  with  metallic  feathers  on  the  throat  seem  to  be  the  rule 
thcr  than  the  exception  in  this  species;  at  least,  of  the  11  specimens 
w  before  me,  8  have  the  throat  thus  ornamented,  though  the  extent 
the  metallic  red  spotting  varies  greatly. 

Perhaps  the  most  beautiful  of  North  American  Humming  Birds, 
8  speoieS}  Iiame4   by  M.  Lesson  after  Mme.  Anna,  Dnchesse   de 
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Kivoli,  is  one  of  the  most  abundant  of  those  occnning  in  the  State  of 
CaliforDia,  where  it  remains  throughout  the  year.  Its  distribatioa 
within  tbat  State  is  pretty  general,  though  it  is  said  to  be  much  less 
frequent  in  the  low  valleys  than  in  the  mountains  in  summer,  probably 
on  account  of  the  comparative  scarcity  of  flowers.  At  San  Diego  it  is 
said  to  be  more  numerous  in  winter  than  in  summer,  as  is  probably 
the  case  in  other  parts  of  southern  California.  Mr.  Beiding  did  not 
find  it  in  Lower  California  farther  south  than  Cerros  Island,  where  be 
took  a  single  specimen  in  April.  Those  individuals  which  pass  beyond 
the  United  States  during  their  winter  migration  appear  to  go  to  north- 
ern Mexico  by  way  of  Arizona,  Mr.  Henshaw  having  found  it  commoa 
in  the  vicinity  of  Camp  Grant  from  September  24  to  27, 1873.  Mr. 
Scott,  however,  found  it  so  rare  in  that  Territory  that  he  met  with  bat 
a  single  specimen,  which  he  took  on  October  1, 1883,  in  the  Catalina 
Mountains,  at  an  altitude  of  5,000  feet,  and  he  says  *  that  Mr.  Herbert 
Brown  has  no  record  of  its  occurrence  about  Tucson  at  any  season. 

At  the  place  where  Mr.  Henshaw  found  them  they  were  <<byDO 
means  rare,"  as  he  saw  in  the  neighborhood  of  20  during  the  four  days 
which  he  spent  in  collecting  there.  <<  They  were  always  seen  in  tbe 
immediate  vicinity  of  the  creeks,  where  only  at  this  late  season  there 
remained  a  few  of  the  bright  flowers  about  which  they  were  seen  hover* 
ing.  Their  large  size  rendered  them  very  conspicuous  among  the  other 
8i)ecies,  and  as  if  aware  of  this  they  were  much  the  shyest  of  all."! 

I  have  referred  above  to  the  beauty  of  this  species,  a  fact  which 
seems  to  have  impressed  Mr.  Gould  also,  judging  from  the  foUowiogj 
from  Vol.  ui  of  his  Monograph  of  the  Trochilidse  (p.  135) : 

When  stadying  the  diversified  forms  and  coloring  of  tbe  Trochilidffi,  I  hare  b^ 
quently  been  struck  witb  tbe  fact  tbat  those  districts  or  countries  having  a  metal- 
liferous character  are  tenanted  by  species  of  Humming  Birds  which  are  more  than 
ordinarily  brilliant  and  glittering.  This  is  especially  tbe  case  witb  tbe  species  in- 
habiting Mexico  and  California:  in  illnstration  of  this  assertion,  I  may  cite  the  three 
California  species,  Selasphorua  rufuSj  Calyple  oosUi'y  and  the  present  bird,  C,  aaiur,  all 
of  which  are  unequaled  for  the  rich  metallic  brilliancy  of  certain  parts  of  their 
plumage,  by  any  other  members  of  the  family.  The  two  latter,  C.  oo»t4B  and  Cwnttt 
have  not  only  the  throat,  but  tbe  entire  head  as  glitteringly  resplendent  as  if  ti^ 
bad  been  dipped  in  molten  metal.  H 

For  a  very  interesting  account  of  the  nesting  habits  of  Calypte  annA^ 
tbe  reader  is  referred  to  an  article,  headed  "  Notes  from  Oalifomia,"  in 
the  Ornithologist  and  Oologist,  Vol.  vii,  p.  139. 


•  The  Auk,  October,  1886,  p.  4:U. 

t  Report  on  Ornithological  Specimens,  Wheeler's  Kxp.,  1873,  pp.  130, 131. 
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Costa's  Humming  Hird.    Calypie  coaUe  {Boukc), 

(Plate  XXXIX.) 

Ondmpa  cotta  BouRC,  Rev.  Zool.  1839,  294. 

Calyptt  catcB  Oould,  Mod.  Troch.  pt.  xi,  1856,  pi.  7;  vol.  in,  1861,  pi.  134.— Coop., 
Orn.  Cal.  I,  1870,  360.— B.  B.  aud  R.,  Hist.  N.  Am.  B.  ii,  1874,  457,  pi.  47,  fig.  8. 
Costa's  Calypte  (Gould). 

LtLeaoaire  de  Costa  (Mulsaxt  and  Verreaux). 
Oiseaa-Moaohe  de  Costa  (Bourcikr). 
Chopamirto  do  gola  y  cabeza  violada  (D'Oca). 

Bange. — Southern  California,  Lower  California,  Arizona,  and  western 
Mexico. 

Sp.  Char. — Adult  male  with  top  of  head,  gorget  aud  rnfif  brilliantly 
barnished  metallic  violet,  changing  to  royal  purple,  blue,  and  sometimes 
e?eQ  to  green  in  certain  lights;  length  about  2.75-3.20,  wing  1.75-1.90, 
Wl  about  1.10,  exposed  culmen,  0.65-0.68.  Adtilt  female  with  top  of 
head  dull  grayish  brown  anteriorly,  changing  to  bronze  or  bronze-green 
posteriorly,  like  color  of  back,  etc.;  chin  and  throat  grayish  white,  some- 
times  spotted  with  metallic  violet;  basal  portion  of  lateral  tail-feather 
pale  grayish  brown;  length  about  3.55-3.70,  wing  1.70-1.80,  tail  1.05, 
exposed  culmen  0.65-0.70. 

Aitdt  male  (No.  09215,  Tucson,  Arizona,  March  18, 1884;  E.  W.  Nel- 
80D):  Whole  top  of  head,  chin,  throat,  ear-coverts  and  much  elongated 
feathers  (extending  nearly  1  inch  from  chin-angle)  on  side  of  throat 
richly  burnished  metallic  violet,  changing  to  royal  purple  and  blue  in 
<liffereut  lights;  rest  of  upper  parts,  except  remiges,  bronze-gi'een ; 
^miges  dusky  slate,  faintly  glossed  with  purplish;  tail  (except  middle 
pair  of  feathers)  grayish  dusky  glossed  with  green,  this  more  distinct 
toward  middle  feathers,  the  inner  web  of  outer  feather  considerably 
paler,  and  the  three  outer  feathers  darker  near  tip.  A  small  white 
QKyt  behind  eye.  Lower  foreneck  and  chest  white;  sides  and  flanks 
deep  metallic  bronze  green;  median  line  of  breast  and  belly  pale  gray- 
labor  dull  grayish  white;  silky  tufts  between  rump  and  flanks,  pure 
^hite;  under  tail-coverts  bronze-green  centrally,  white  around  margins. 
Bill  and  feet  black.  Length  (skin)  3.15,  wing  1.75,  tail  1.05,  middle 
feathers  0.15  shorter,  exposed  culmen  0.68. 

AduU  female  (No.  99216,  Tucson,  Arizona,  May,  1884;  B.  W.  Nelson) : 
^opof  head  dull  light  brownish  gray,  passing  on  occiput  into  dull  me- 
tallic bronze-green  and  this  into  lighter  bronze-green  on  back,  scapu- 
^^  wing-coverts,  rump,  upper  tail-coverts,  and  middle  pair  of  tail- 
feathers;  the  feathers  of  the  back,  etc.,  showing,  in  certain  lights,  very 
iadistinct  terminal  margins  of  pale  bufiy  grayish;  remiges  dull  brown- 
palate,  very  faintly  glossed  with  purplish;  rectrices  next  to  middle 
pair  metallic  bronze-green,  broadly  tipped  with  black;  next  pair  simi- 
'^i  bat  black  much  more  extensive  aud  the  tip  white  (for  about  .05  of 
an  inch);  next  pair  with  white  tip  much  wider,  and  the  basal  portion 
PWn  only  next  to  the  black  band,  the  remaining  part  pale  btov^tAvsXv 
H.  Mia.  129,  pt.  2 ^22 
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gray;  outer  pair  similar  but  with  basal  portion  wiiolly  pale  brownish 
gray,  and  the  white  tip  slightly  longer  (extending  about  .20  of  an  inch 
from  tip).  A  small  white  spot  behind  eye;  beneath  this  an  obliqac 
patch  of  brownish  gra^^  extending  from  lower  eyelid  across  ear-ooverti 
and  gradually  fading  into  the  white  of  the  throat;  chin,  throat,  breast 
lielly,  and  under  tail-coverts  dull  white;  feathers  of  sides  and  flanb 
X>ale  bronze-green,  broadly  margined  with  pale  buffy  grayish  or  brown- 
ish  white.  Bill  and  feet  black.  Length  (skin)  3,  wing  1.80,  taU  0.9^ 
(outer  feathers  0.10  shorter),  exposed  culmen  0.65. 

Young  male  (No.  993G9,  Santa  Bita  Mountains,  Arizona;  E.W.  Nelson): 
Much  like  the  adult  female,  as  described  above,  but  top  of  head  dall, 
faintly  metallic,  bronze-green,  like  back,  etc.,  and  all  the  feathers  ol 
upper  surface  of  head  and  body  distinctly  margined  terminally  with 
pale  grayish  buff,  this  most  conspicuous  on  rump;  rectrioes  with  both 
the  white  tips  and  black  subterminal  spaces  less  extensive,  and  basal 
portion  of  outer  feathers  faintly  glossed  with  green ;  oblique  patch  ftorsi 
beneath  eye  and  across  ear-coverts  much  darker ;  posterior  partofsideii 
of  throat  spotted  with  dusky  grayish  brown,  the  more  anterior  iX)rtioD 
and  cliin  marked  with  much  smaller  and  paler  spots;  middle  of  ttiroal 
metallic  violet. 

Young  female  (No.  117281,  Pinal  County,  Arizona,  May  27, 1885;  W 
E.  D.  Scott) :  Like  the  young  male,  as  described,  but  entire  throat,  witl 
chin,  immaculate  white,  shading  into  pale  brownish  gray  on  sides  o 
neck ;  forehead  and  crown  pale  brownish  gray,  the  feathers  with  smal 
central  spots  of  darker;  tail  much  as  in  adult  female. 

Adult  males  vary  somewhat  in  thecliangeable  reflections  of  the  crowi 
and  ruif,  which  usually  varies  from  a  pure  magenta  or  aster  purpU 
through  violet,  to  light  steel  blue,  with  occasional  greenish  tints,  acconi 
ing  to  the  position  in  which  the  bird  is  held,  some  specimens  showin 
the  blue  and  green  reflections  more  strongly  than  others.  In  oueexao 
pie,  a ^^ mummied"  skin  from  San  Quentin  Bay,  Lower  California  (N* 
9G615,  May  9,  1880,  L.  Beldiug),  a  portion  of  the  crown  and  the  tips  < 
some  of  the  ruff  feathers  are  permanently  or  unchangeably  bright  greei 
but  possibly  this  may  be  the  result  of  contact  with  thecarbolic  acid  wit 
which  the  specimen  was  i)reserved.  There  is  also  a  good  deal  of  varii 
tion  in  the  distinctness  of  the  markings  on  the  under  tailcoverts,  sou 
specimens  having  the  central  portions  of  these  feathers  very  faint  gra; 
ish,  others  very  deep  bronze  or  bronze  green. 

Some  adult  females  show  metallic  violet,  bluish,  or  bluish  green  feat) 
ers  on  the  middle  of  the  throat,  but  usually  these  are  altogether  abseD 

This  beautiful  Humming  Bird,  named  by  M.  Bourcier  in  honor  of  1 
le  Marquis  Costa  de  Beauregard,  is  also  an  inhabitant  of  Califoroiai  hi 
unlike  C.  anna  is  of  very  limited  distribution  in  that  State.  Accordio 
to  Dr.  Cooper  it  has  been  taken  as  far  north  as  San  Francisco,  but  it 
probably  only  a  straggler  there,  and  it  is  said  to  be  very  rare  in  Vei 
tura  County.    It  is  common  during  summer  in  the  canons  of  the  Sfl 
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drnardino  foot-hills,  and  breeds  also  ou  the  Colorado  Desert,  where- 
3  Dest  was  fouud  by  Mr.  F.  Stephens  as  early  as  Marcl^  18.  It  winters* 
mudantly  in  the  Cape  district  of  Lower  California,  but  none  are 
kid  to  winter  so  far  north  as  San  Diego.  It  breeds  in  the  Capo  dis- 
ict,  but  is  much  less  common  there  in  summer  than  in  winter.  In 
>uthern  Arizona  it  occurs  abundantly  during  its  migrations,  and  also 
reeds  in  those  localities,  which  seem  specially  adapted  to  it 

Says  Mr.  W.  E.  D.  Scott*  ; 

In  1884  I  did  not  meet  with  the  birds  ia  the  Catalinas  till  late  iu  Jalyi  aud  theu 
uly  sparingly.  But  iu  18^5,  iu  the  same  locality,  the  birds  were  Yery  commoD  by 
ipril  5y  particularly  the  males,  iu  the  most  gorgeous  plumage.  The  absence  of 
4lult  females  for  the  uext  six  weeks  was  very  noticeable.  I  think  I  took  only  three, 
Uough  the  males  were  comuiou  all  the  time.  About  the  20th  of  May  yoang  birds 
'f  the  year  began  to  bo  abuudaut,  aud  adult  birds  of  either  sex  were  diffiult  to  find- 
Theyonug  birds  were  comiuon  all  through  June;  I  could  often  count  twenty  near 
uy  bouse ;  but  after  Juno  1  I  was  uuable  to  get  any  adult  binls  of  either  sex.  1  do 
lot  think  the  birds  bred  in  the  Catalinas,  but  think  that  probably  they  did  breed  iu 
lumbers  on  the  Sau  Pedro  River. 

Two  nests  of  this  species,  collectod  at  La  Paz,  by  Mr.  Belding,  are 
luite  different  in  size  and  shape.  Both  are  ordinary  looking  strnctures, 
^mposeil  of  dull  gray  lichens  and  small  pieces  of  thin  bark,  held  to. 
?<)tber  with  spiders'  webs,  the  interior  containing  a  lew  soft  small 
•eatbers,  iu  one  nest  apparently  of  the  summer  yellow  bird  (Dendroica 

* 

^tim).  The  larger  nest  measures  about  1^  inches  in  diameter  by  a 
ittlo  more  than  1  inch  in  depth,  the  cavity  being  about  O.l  by  0.80; 
^Ite  smaller  one  measures  about  the  same  iu  diameter  across  the  top, 
^ut  is  much  narrower  at  the  bottom,  is  less  than  1  inch  high,  and  has 
^shallower  ciivity  with  much  thinner  walls.  Each  contains  a  single 
'gg,  QUO  measuring  0.30  by  0.50,  the  other  0.32  by  0.50.  The  identitica- 
'ion  is  positive,  the  parent  bird  accompanying  each  nest.  One  of  these 
'finales  has  a  very  large  spot  or  patch  of  metallic  violet  on  the  tliroat, 
^Ijile  the  other  has  instead  only  a  few  dusky  specks. 

Gknus  SELASPHORUS  Swainson. 

^lasphoru9  Swains.,  Fauna  Bor.-Aiu.  II.  1831,  324,  and  496.     Type,  Trochilua  rufus 
Gmkl. 

Generic  Cha.bactebs.— Adw^^  males  with  the  tail-feathers  partly 
afous,  the  outer  primarj'  narrow  and  pointed  (except  in  three  of 
be  Central  American  species  f),  aud  the  tail  more  or  less  graduated, 
ith  some  of  the  feathers,  at  least,  more  or  less  pointed;  top  of  head 
reenisb,  or  at  least  not  similar  in  color  to  the  gorget  (except  in  8. 
oresii). 

The  species  of  this  genus,  or  subgenus,  differ  so  much  among  them- 
;lveH  in  points  of  structure  that  I  am  not  able  to  give  any  better  diag- 

•The  Auk,  Oct.,  1H86,  j).  431. 

t  S,  iorridti9  Salv.,  S.  ardens  Salv.,  and  S,  fiammula  Salv.,  bave  the  tip  of  tbQ  out«r 

rimary  rounded. 
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nosis  than  the  above.  The  typical  species  are  easily  recognized, 8( 
far  as  the  males  are  concerued,  by  the  iiarro\7  and  pointed  outer  prim 
ary,  all  of  the  northern  species  possessing  this  character,  white  om 
of  the  southern  species  (S.  scintilla)  does  also;  while  as  to  coloration 
the  males  of  all  are  characterized  by  a  greater  or  less  amount  of  rufont 
longitudinally  disposed,  on  at  least  some  of  the  tail-feathers.  The  ta 
is  more  or  less  graduated  or  wedge-shaped,  except  in  8.  platycercm,  \ 
which  six  middle  feathers  are  about  equal  in  length,  the  two  outer  pain 
successively,  decidedly  shorter.  All  have  a  more  or  less  brilliant  mi 
tallic  gorget,  which  in  all  of  the  species  except  S.platycercus  hastfa 
postero-lateral  feathers  elongated  into  a  conspicuous  ^^ruff."  OdI 
S.floresii  has  the  top  of  the  head  brilliantly  metallic  (the  same  cole 
as  the  throat),  thus  showing  an  affinity  to  the  genus  orsubgeuus  Calypt 
which,  however,  has  an  emarginate  and  differently  colored  tail  an 
very  differently  shaped  outer  primary. 

It  is  very  difficult  to  recognize  generic  or  subgeneric  characters  i 
the  females;  but  their  more  graduated  tails,  with  a  considerable  qoai 
tity  of  rufous  on  the  basal  portion  of  at  least  three  of  the  rectrioei 
will  distinguish  them  from  the  females  of  any  other  North  American  Huu 
ming  Birds,  except  Stellula  calliope^  which  has  the  rufous  much  morer« 
stricted  as  well  as  paler  and  duller,  and  the  six  middle  feathers  of  sodk 
what  spatulate  or  pandurate  form ;  and  fpom  those  of  any  Mexica 
genera  except  AttkiSj  Doricha^  and  Calothoraxj  which,  except  the  firs 
differ  in  having  a  curved  bill  and  short  middle  tail-feathers. 

The  female  of  Atthis  heloi  sa  is  essentially  similar  to  that  of  some  spi 
cies  of  Selasphorm  in  the  coloration  of  the  tail,  but  the  latter  is  doabl< 
rounded,  and  the  outer  primary  is  much  broader. 

The  known  species  of  ISelasphorus  may  be  distinguished  as  followc 

MALK8. 

a'.  Top  of  the  head  brilliant  motallic  red,   like  the  gorget.     Hab, :  Western  Mexic< 
San  Francisco,  Cat.  f 

S.floremGovhD.  Flaresi^a  Bumming  Bird,    (Page  341 
a'.  Top  of  the  head  greenish,  totally  different  from  the  color  of  the  gorget. 
6'.  Middle  tail-feathers  rufous,  with  a  median  streak  or  stripe  of  black;  gorg 
brilliant  fire-red  or  metallic  scarlet. 
o'.  Upper  parts  (except  top  of  head)  rufous,  sometimes  glossed  with  green  on tl 
back.     Hab, :  Western  North  America  south  to  Mexico. 

S.  rufus  Gmkl.    Rufou8  Humming  Bird,     (Page  345 

c^.  Upper  parts  mainly  metallic  green. 

d\  Larger  (like  {S,  ru/us)^  with  upper  tail- coverts  wholly  mfoos.  Hob, :  Briti 

Columbia  to  Arizona.   S.  alleni  IIkn8II.  A  Uen^a  Humming  Bird,  (Page34^ 

if-.  Smaller  (wing  only  1.30,  culmen  less  than  .i>0),  with  npper  tail-coverts ptft 

green.     fJab,  :  Costa  Kica  and  Veragua. 

S.  8cinWla  Gould.     Sparkling  Humming  Bin 
b^.  Middle  tail-feathers  merely  edged  with  rufous  or  (in  S. platycercu$)  with  no  i 
fons  whatever. 


*  Trochilua  {Selaapharus)  scintilla  Gould,  P.  Z.  S.,  1850, 162. 
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0*.  Middle  tail-feathers  edged  with  rufous;  outer  primary  not  attenuated  at  tip. 

<r.  Middle  tail-feathers  purplish  black  with  little  or  no  metallic  green,  this, 

if  present,  on  outer  web  only  and  not  extending  nearly  to  the  shaft- 

(Gorget  metallic  ''pomegranate-purple/'  not  very  brilliant.)    Hab.  Ve- 

ragnaand  Costa  Rica,  S,  ardens  Sal  v.  Blazing  Humming  Bird,* 

d^.  Middle  tail-feathers,  metallic  green,  the  inner  web  (only)  sometimes  partly 

pnrplish  black. 

p*.  GU)rgetdull  **  heliotrope-purple,"  or  dull  grayish  purple,  with  silvery  or 

even  greenish  reflections.   Hab.  Veragua. 

S,  iorridua  Salv.    Parched  Humming  BirdA 
^,  Gorget  dull  lilac-purple  or  wine-purplu.    Hab.  Costa  Rica  and  Veragua. 

S.flammula  Salv.  Flaming  Humming  Bird,t 
f?.  Middle  tail-feathers  metallic  green,  without  rufous  edgings ;  outer  primary  at- 
tenuated and  curved  outward  at  tip ;   wing,  1.85  or  more.     (Gorget  rose- 
purple  or  solferino.)  Had.  Rocky  Mountain  district,  south  to  Guatemala. 
S.  platycercua  ( Sw ai ns.  )    Broad-tailed  Humming  Bird.  ( Page  350. ) 

FRMALES. 

s'.  Ooter  tail-feathers  tipped  with  white. 
hK  Wing  not  les8  than  1. 65. 
<?.  Wing  more  than  1.90  (2.(X)-2.10),  middle  tail  feathers  without  any  rufous,  and. 
next  feather  with  merely  a  slight  edging  of  this  color  if  any. 

S.platyeercus, 
^.  Wing  less  than  1. 90  ;  middle  tail-feathers  with  more  or  less  of  rufous  on  basal 
portion,  the  next  feather  with  basal  half  or  more  rufous, 
(fi.  Outer  tail-feather  about  .15  wide  across  middle  of  black  space;  wing  1.75- 

1.80.  S.  rufus. 

d^.  Outer  tail-feather  only  .10  wide  across  middle  of  black  space;  wing  1.65- 
1.70.  S,  alleni, 

^.  Wing  less  than  1.65.  8.  torridus. 

^*'  Oater  tail-feathers  tipped  with  light  cinnamon-rufous  or  ochraceous-buff. 
^*  Middle  tail-feathers  margined  on  both  webs  with  cinnamon-rufous;  outer  tail- 
feathers  with  both  webs  rufous  at  base. 
^'  All  the  tail-feathers  except  middle  pair  ciunamou-rufous  across  both  webs  at 
base.  S.  scintiUa* 

c*.  Only  three  outer  tail-feathers  cinnamon- rufous  across  both  webs  at  base. 

S,  ardens. 

^'*  Middle  tail-feather  with  only  the  outer  web  margined  with  cinnamon-rufous ; 

outer  tail-feather  with  only  the  inner  web  rufous  at  base.  S.  flammula, 

Flobesi^s  Humming  Bird.     Selasphorua  ruhromitratut  Ridow. 

(Plate  XXXVIII,  Fig.  1.) 

^^koru$  floretii  Gould,  Mon.  Troch.  pt.  xxiii,  Sept.  1,  1861,  pi.  10;  vol.  iii,  1861, 
pi.  139  (nee  Trockiltu  floreaii  BoURC,  Rev.  Zool.  1846,  316).— Br va NT,  Forest 
and  Stream,  xxvi.  No.  2*2,  July  24,  1886,  426  (San  Francisco,  Cal.). 
TroekilusfloreniQHAYf  Hand.,  1. 1, 1861),  144  (Subgeu.  SelasphorH8),—RiDGW,'hla,n. 
N.  Am.  B.  1887,  31.5.— A.  O.  U.,  Abridged  Check  List,  1889,  No.  431.1. 

*^^Mu$ruhromiiratu8  And  Selasphoi^usrubromitraluBj  Ridgw.,  Auk.viii,  Jan.,  1891, 114. 

^H^Usphore  de  Floresi  (Mutuant  and  Verreaux). 

^vpaairto  de  corona  y  pecho  escarlata  (D'Oca). 

^'^^••i'B  Flame-bearer  (Gould). 


*Sela8phoru8  ardens  Salv.,  P.  Z.  S.  1870,  209. 
iSeUupharus  iorridus  Salv.,  P.  Z.  S.  1870,208. 
t  Selasphorus  flammula  Salv.,-  P.  Z.  S.  1864, 5S6. 
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BANaB.-*-*Soathwestern  Mexico  (Bolanos,  State  of  Oaxaca);  acci- 
dental near  San  Francisco,  Galiforiiia. 

Sp.  Chab. — Adult  male  similar  in  color  to  Oalypte  annaj  bat  red  of 
the  head  more  scarlet,  and  tail-feathers  largely  rafous-chestnat;  outer 
primary  much  narrower  than  in  0.  anna^  and  tail  of  very  different 
shape,  the  lateral  pair  of  rectrices  being  much  shorter  than  the  middle 
pair,  instead  of  the  reverse. 

Adult  male  (No.  2620,  coll.  Walter  E.  Bryant,  San  Francisco,  Cali- 
fornia): Whole  top  of  head,  except  occiput,  together  with  entire  chin 
and  throat,  including  the  elongated  postero-lateral  feathers  of  thej^r- 
get,  intense,  glowing  metallic  rose-red,  changing  to  metallic  scarlet) 
especially  on  chin  and  upper  part  of  throat;  occiput,  hind  neck,  hack, 
scapulars,  wing-coverts,  rump,  and  upper  tail-coverts  metallic  bronze- 
green;  remiges  dusky,  or  dull  brownish  slate,  faintly  glossed  with 
purplish;  middle  pair  of  tiiil-feathers  metallic  green  (much  less  hronsy 
than  back,  etc.),  the  outer  web  broadly  edged  with  rufous-chestnut 
nearly  to  the  tip,  the  inner  web  similarly  marked  for  basal  half;  next 
feather  chestnut-rufous  with  a  median  stripe  of  purplish-black,  this 
stripe  gradually  coining  to  a  point  before  the  base  of  the  feather  is 
reached,  but  in  the  other  direction  widening  so  as  to  reach  the  edge  of 
each  wob  about  .25  of  an  inch  from  the  tip ;  next  feather  similar,  bnt 
the  black  occupying  whole  width  of  outer  web  to  a  distance  of  half  an 
inch  from  the  tip,  but  much  restricted  on  inner  web;  next  feather  with 
the  black  extending  about  as  far  along  the  edge  of  the  outer  weh,  bat 
not  reaching  further  along  the  shaft,  while  on  the  inner  web  it  follows 
the  shaft  no  further  than  .20  of  an  inch  from  the  tip;  outer  feather 
dusky,  with  shaft  chestnut-rufous  nearly  to  the  tip  and  inner  web  d 
paler  tint  of  the  same  for  about  the  basal  half.  Ohest  pale  brownish 
gray,  paler  anteriorly  against  the  lower  margin  of  the  metallic  gorget; 
middle  line  of  breast  and  belly  similar ;  sides  and  flanks  metallic  bronze- 
green,  the  feathers  margined  with  pale  brownish  gray;  axillars  and 
adjacent  smaller  under  wing-coverts,  light  chestnut  or  cinnamon-rufoos ; 
femoral  downy  tufts  white;  under  tail-coverts  pale  cinnamon-rafousy 
becoming  grayish  white  on  latere  basal  portion.  Bill,  bhick.  Wing? 
1.70.  Tail,  middle  feathers  1.00,  longest  feathers  (third  pair)  l^f 
shorteist  feather  (outer  pair)  0.95,*  exposed  culmen  0.65. 

The  adult  male  described  above  agrees  exactly  with  Mr.  Gould'^ 
description  and  colored  figures  except  in  some  minor  and  anesseotial 
points,  and  since  Mr.  (touUVs  description  and  figures,  though  from  tho 
same  specimen,  do  not  agree  with  one  another,  it  is  altogether  likely 
that  neither  is  quite  correct.  Mr.  Gould  describes  the  color  of  the 
middle  pair  of  tail-feathers  as  "green  with  purple  reflexionSy^  and  the 
lateral  ones  as  having  the  outer  webs  "purple^  and  the  "  inner  weba 
deep  reddish  buff,"  but  they  are  not  so  colored  in  the  plate,  which 

*  The  tail  being  widely  spread,  these  measuroinonts  may  not  be  more  thu^appfox* 
..imately  correct. 
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represents  the  middle  pair  as  green  with  a  continuous  broad  border  of 
rafons,  and  tlie  outer  pair  as  uniform  purplish  dusky,  the  intermediate 
feathers  being  rufous  with  a  narrow  median  stripe  of  purplish  dusky, 
expanding  into  a  wedge-shaped  space  near  the  tip.  The  coloration  of 
the  tail  as  represented  in  the  plate  agrees  very  well  with  that  of  the 
San  Francisco  specimen,  except  that  the  latter  has  the  basal  half  of 
the  inner  web  of  the  outer  tail-feathers  rufous,  and  lacks  the  rufous 
border  around  the  end  of  the  middle  feathers,  the  rufous  running  out 
to  the  edge  a  little  past  the  middle  of  the  feather,  and  thus  coutiued  to 
a  little  more  than  the  basal  half. 

This  most  beautiful  Humming  Bird  is  so  rare  that  only  two  examples 
ha?e  been  recorded,  while  the  female  is  unknown.  The  history  of  the 
type-specimen  is  thus  told  by  Mr.  Gould: 

Oneof  the  yery  finest  birds  in  the  Loddigesian  Colleotiou  was  presented  to  the 
Ute  Mr.  Qeor|2^e  Loddiges  by  Mr.  Floresi.  The  specimen  is  in  the  best  stato  of 
preiervation,  and  the  bird  must  have  been  killed  immediately  after  its  moulting 
bid  been  coiupleted,  when  its  plumage  was  in  its  greatest  beauty.  It  would,  iutleed, 
1)6  moat  difficult,  if  not  impossible,  to  represent  the  color  of  the  head  and  throat  by 
My  artistic  means  at  our  command.  In  brilliancy  it  fully  equals  that  of  the  freshly 
uoalted  males  of  Selaaphonis  rufui,  but  differs  from  that  and  all  the  other  known 

1  ipeeiesof  the  genus  in  having  the  entire  crown,  as  well  as  the  gorget,  of  tiio  brightest 
flftuie  color.  In  the  form  and  coloring  of  its  tail  it  is  a  true  Seiasphorus  while  the 
ditposition  of  the  colors  of  the  body  allies  it  to  Calypte, 

^        I  have  been  kindly  permitted  by  Miss  Loddiges  to  take  a  drawing  of  the  bird,  and 

;      that  lady  has  also  placed  in  my  hands  the  following  note  made  by  her  father  in 

i      RfeKuce  to  this  species: 

>  ^Aagust  11,  li*4b,  Mr.  Floresi  sent  me  a  most  beautiful  Humming  Bird,  which  I  call 
'^Mtt.  It  is  from  Bolanos,  and  is  nearly  allied  to  AnnUf  but  is  much  more  brightly 
colored ;  viewed  in  front,  it  is  scarlet,  the  sides  of  the  collar  are  ruby  color  or  crimson, 
the  bead  is  bright  ruby  color,  and  the  tail  is  something  like  that  o( platycercus,  but 
thrown  inner  webs.     Mr.  Floresi  says  it  is  the  only  one  he  has  ever  seen. 

The  speeimen  which  I  have  described  above  was  discovered  in  a  tax- 
ideraiHt's  shop  in  San  Francisco,  California,  in  1885,  by  Mr.  Walter  E. 
Bryant,  of  that  city,  to  whom  I  am  indebted  for  the  pleasure  of  inspect- 
^i^Sit  It  had  been  mounted  as  a^^hat  bird,''  and  the  taxidermist 
^bo  stuffed  it  assured  Mr.  Bryant  that  the  specimen  bad  been  kille^l 
ta  the  vicinity  of  the  city.    (See  Forest  and  Stream,  vol.  xxvi,  p.  426.) 

Rufous  Humming  Bird.    Selasphoms  rufua  (Gmel.). 

(Plate  XL.) 

^^ilui  t^fu9  Gmkl.,  S.  N.  i,  1788,  497.— Aud.,  Orn.  Biog.  iv,  lH;W,55r>.— NuTT., 
Mao.  2d  ed.  i,  1840,  714. 
J^kilu»  {8ela»phoru8)  rufua  Swains.,  F.  H.-A.  ii,  1831,  324. 

Ma9ph0rM8  rufuB  Aud.,  Synop.  1839,  171 ;  B.  Am.  iv,  1842,  200,  pi.  2r)4.~-GoiTLD, 
MoQ.Troch.  pt.  iii,  1854, pi.  5  (part) ;  vol.  iii,  1861,  pi.  141  (part).— Cooi*., 
Orn.  Cal.  i.  1870,  355.— B.  B.  and  R.,  Hist.  N.  Am.  B.  ii,  1874,  459,  i»l.  47, 

fi«:.4. 

8da9fllm%9\en9kawi  Elliot,  Bull.  Nutt.  Orn.  Club,  ii,  Oct.  1877,  97,  102;  Class,  and 
Synop.  Troch.  1879,  111. 
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Nootka  Sonnd  HnmmiDj;  Bird. 

RaiT-neckcd  Humming  Bird  (Latham,  Audubon). 

Rnff-necked  Honey-sucker  (Pennant). 

Cinnamon,  or  Nootka  Humming  Bird  (Swainson). 

Rnfons-baoked  Humming  Bird. 

Rufous  Flame-bearer  (Gould). 

Le  S^lasphore  sasin  (Mulsant  and  Verreaux). 

Chupamirto  pecho  dorado  (D'Oca). 

Range. — Western  North  America,  breeding  from  the  higher  monu- 
taina  of  southern  California  northward,  near  the  coast,  to  Nootka 
Sound,  Alaska;  during  migrations,  east  to  Montana,  Colorado,  New 
Mexico,  and  western  Texas ;  wintering  on  table-lands  of  Mexico. 

Sp.  Char. — Adult  male  with  the  upper  parts,  except  top  of  head  and 
wing-coverts,  deep  cinuamonrufoas  or  brickoolor,  the  back  sometimes 
washed  with  green  but  never  continuously  of  this  color;  top  of  head 
dull  bronze  or  bronzy  green;  gorget  intensely  brilliant  metallic  scarletf 
changing  to  golden  in  certain  lights;  chest  white,  the  remaining  ander 
parts  light  cinnamon-rufous,  paler  along  median  line.  Tail-feather  uext 
to  middle  pair  with  a  not<;h  near  end  of  inner  web,  the  outer  web  sioQ- 
ated  near  tip;  outer  tail-feather  more  than  0.10  of  an  inch  wide; 
length,  about  3.25-3.70;  wing,  1.50-1.60;  tail,  1.30-1.36;  exposed  col- 
men,  O.GO-0.65.  Adult  fetnalcy  bronze-green  al>ove ;  all  the  tail-feathers, 
including  middle  pair,  cinnamon-rufous  basally,  the  three  outer  broadly 
tipped  with  white  and  crossed  by  a  broad  subterminal  band  of  black; 
terminal  or  subterminal  portion  of  fourth  feather  also  black,  the  white 
tip,  if  present,  very  small;  outer  feather  more  than  0.10  of  an  inch 
wide;  chin,  throat,  chest,  and  median  portion  of  breast  white,  other 
lower  parts  pale  cinnamon-rufous ;  throat  usually  spotted  with  metalii^^ 
scarlet  or  golden  red,  often  with  a  considerable  patch  of  this  color; 
length,  about  3.50-3.90;  wing,  1.75-1.80;  tail,  1.12-1^0;  exposed  col- 
men,  0.65-0.72. 

Adult  male  (No.  2896,  Columbia  River,  Oregon,  May,  1835;  J.  K. 
Townsend):  Forehead  and  crown  dull  bronze,  without  greenish  tinge  I 
wing-coverts  greenish  bronze;  remiges  dusky,  or  dull  brownish  slate, 
very  faintly  glossed  with  purplish ;  rest  of  upper  parts  uniform  deep 
cinnamon-rufous,  without  a  trace  of  green;  rectrices  with  a  broftd 
median  streak  of  purplish  dusky  on  the  terminal  portion  (this  streak 
about  .45  of  an  inch  long  on  middle  feathers),  but  on  two  outer  feathers 
this  dusky  color  confined  to  outer  webs.  A  small  white  spot  immediately 
behind  eye.  Lores,  suborbital  region,  and  earcoverts  light  cinnamon- 
rufous.  Chin  and  entire  throat,  including  the  elongated  postero-latenJ 
feathers  or  "ruff,''  intensely  brilliant  metallic  scarlet,  more  purplish, or 
ruby,  red  in  some  lights,  golden  red  in  others;  chest  white;  rest  of 
lower  parts  light  cinnamon-rufous,  deeper  on  sides  and  flanks;  dowoy 
tufts  between  rump  and  flanks  white,  tinged  with  rufous.  Bill  and  feet 
black.  Length  (skin),  3.40;  wing,  1.50;  tail,  1.20,  lateral  feathers,  0.30 
shorter;  exi>osed  culmen,  0.62. 


KtM.    lOM.  No 


RlTOfS  Mt'HHINO  BlR[l  (SfflKJlftwrillr  rH/n*l. 

»1T4I.  U.  8.  N.  H.    BalM.  Colirornia.    Co[lm-l«d  hy  Ch 
o.  9467B,  U,  9,  N,  M.    Sania  FO  Mountains,  Npw  Mei 


S,  U.  S.  K.  H.    t^rt  Townsend.  WaabiiiKton.    Collected  by  J.  Q.  Swa 
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AdiUt  female  (No.  1943,  Columbia  Biver,  Oregon,  May  29, 1835 ;  J.  E. 
lowDsend) :  Above  bronze-green,  becoming  dull  grayish  brown,  very 
aintlj  glossed  with  bronze-green,  on  forehead  and  crown;  upper  tail 
overts  and  feathers  of  the  rump  cinnamon  rufous  with  green  tips,  the 
3nger  tail-coverts  with  the  edges  also  rufous;  middle  tail-feathers 
rith  the  basal  half  (concealed  by  the  coverts)  deep  cinnamon-rufous, 
xcept  along  the  median  line,  which  is  metallic  green,  like  the  terminal 
ortion ;  three  outer  tail-feathers  broadly  tipped  with  white,  this  pre- 
eded  by  a  broad  space  of  purplish  black,  this  by  a  smaller  space  of 
letallic  green,  the  basal  portion  cinnamon-rufous,  the  outermost  feather 
aving  a  mere  trace  of  the  green,  and  on  outer  web  only ;  fourth 
gather  with  the  tip  purplish  black  for  about  0.22  of  an  inch,  then  green 
>r  about  0.  ;fO  of  an  inch  (measured  along  shaft),  the  remaining  portion 
ionamon-rufous.  Lores,  orbital  region,  and  ear-coverts  light  cinna- 
iod;  a  small  white  spot  immediately  behind  eye.  Chin  and  throat 
bite,  the  latero-posterior  portion  of  the  latter  spotted  with  greenish 
roDze,  and  the  lower  median  portion  covered  by  an  irregular  patch  of 
letallic  scarlet ;  chest  white;  sides  and  flanks  light  cinnamon-rufous, 
LdiDg  into  white  on  median  portion  of  breast  and  belly;  under  tail- 
>verts  pale  cinnamon-rufous  with  whitish  tips.  Bill  and  feet  black. 
eDgth  (skin),  3.60;  wing,  1.78;  tail,  1.12,  outer  feathers  0.20  shorter; 
cposed  cnlmen,  0.72. 

Taung  male  (No.  84129,  Fort  Whipple,  Arizona,  August  22, 1864;  E. 
oaes):  Similar  to  the  adult  female,  but  more  golden  green  above,  the 
»p  of  the  head  nearly  as  bright  as  the  back ;  middle  tail-feathers 
liefly  rufous,  but  with  larger  dusky  terminal  space  than  in  adult  male; 
ioeath  as  in  adult  female,  but  chin  and  throat  conspicuously  spotted, 
le  spots  small  and  brownish  anteriorly,  large  and  bronze-green  pos- 
triorly;  center  of  throat  showing  several  metallic  golden  red  new 
athers,  of  the  adult  plumage ;  outer  primary  broader. 

Young  fetnale  (No.  36912,  Fort  Whipple,  Arizona,  August  22,  1864 ; 
•  Coues) :  Similar  to  the  young  male,  but  green  above  much  less 
>]den,  and  with  no  rufous  showing  on  rump,  while  that  on  upper  tail- 
athers  is  confined  to  the  margins  of  the  feathers ;  middle  tail-feathers 
most  wholly  green,  only  the  lateral  portions  of  the  extreme  base  being 
ile  brownish  with  a  rusty  tinge;  outer  primary  broader  and  more 
irved. 

Adult  males  vary  in  regard  to  the  color  of  the  back,  which  is 
dually  (t)  without  a  trace  of  metallic  green,  but  often  has  more  or 
'Ss  of  this  color,  even  the  rump  being  sometimes  mixed  with  green- 
>pped  feathers.  When  the  green  is  present,  however,  it  is  never  con- 
inaous  as  in  S.  dlleni  nor  nearly  so  extensive,  while  the  peculiar  form 
f  the  tail-feathers,  so  different  from  those  of  S.  allenij  is  just  the  same 
^  in  those  examples  which  have  the  back  and  rump  wholly  rufous.  In 
he  color  of  the  ruff  or  gorget  there  is  very  little  variation,  except  that 
rhen  the  plumage  becomes  old  the  color  becomes  ^<  tarnished"  tA  Ob 
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more  golden  or  brassy  hue,  particularly  on  the  tips  of  the  feathers,  this 
comlitioii  characterizing  all  of  the  three  Mexican  (winter  t)  specimeosia 
the  collection,  besides  several  of  those  from  the  United  States.  The 
color  of  the  top  of  the  head  varies  from  an  almost  coppery  bronze  to  a 
decided  green  hne. 

Adult  females  vary  chiefly  in  respect  to  the  throat,  which  may  be 
entirely  without  any  metallic  feathers,  but  usually  has  a  more  or  le« 
extensive  irregular  patch  of  metallic  golden  red ;  but  there  is  also  macb 
variation  in  the  extent  and  intensity  of  the  light  cinnamon- rufous  of  tbe 
sides  and  flanks. 

Young  males  may  be  immediately  distinguished  from  females  by  the 
much  greater  amount  of  rufous  on  the  tail,  the  four  middle  feathen 
being  chiefly  of  that  color,  though  the  terminal  dusky  spaces  are  moeh 
more  extensive  than  in  adult  males,  the  white  tips  and  subterminal 
black  spaces  of  the  other  rectrices  being  essentially  as  in  the  females. 

Although  the  mature  plumage  of  the  male  usually  first  begins  to 
make  its  a[)pearance  on  the  throat,  there  is  a  specimen  in  the  NatioDsl 
Museum  collection  (No.  79915,  Marin  County,  California,  April,  1880) 
which  although  having  assumed  entirely  the  adult  plumage  so  far  ai 
other  parts  are  concerned  has  only  a  single  metallic  feather  on  tbe 
throat. 

Of  all  our  western  Humming  Birds,  the  Bufous-backed  has  tbe  widest 
distribution,  its  breeding  range  extending  from  the  mountains  of  AH* 
zona  to  latitude  01^  on  the  coast  of  Alaska,  and  from  the  Pacific  coast 
to  New  Mexico  and  (Colorado.  It  must  not  be  inferred  from  this  geB* 
eral  statement,  however,  that  the  species  breeds  everywhere  within  tbe 
wide  extent  of  t-erritory  thus  defined,  for,  on  the  contrary,  certain  con- 
ditions oi  climatic  and  vegetation,  dependent  on  altitude  as  well  aslati* 
tude,  ar<»  necessary  for  its  existence.  In  Colorado,  for  example,  it  is 
said  to  breed  only  above  an  elevation  of  6,500  feet,  ranging  thence  np 
to  10,500  feet,*  although  in  the  Santa  Catalina  Mountains  of  soutbcra 
Arizona,  so  niucli  farther  south,  its  breeding  range  is  said  to  be  betweei 
4,000  and  (1,000  feet  elevation.t 

In  Ventura  (-ounty,  California,  it  is  said  to  be  the  most  abundant 
species  of  tlie  family  during  summer  ;t  but  Mr.  Belding  says  that  i* 
the  Sierra  Nevada  it  is  a  rare  summer  resident  above  4,000  feet  K 
seems  not  to  occur  at  all  in  Lower  California,  except  possibly  as  acas* 
nal  visitant  or  straggler,  since  Mr.  Belding  never  met  with  itdorinj 
his  several  explorations  of  that  peninsula. 

For  original  observations  on  the  habits  of  the  Rufous  llnmmin; 
Bird,  we  owe  more  to  Mr.  H.  W.  Flenshaw  than  to  any  other  writer* 
Mr.  Uensliaw  found  it  "  by  far  the  most  sibundant  of  the  family  iuNe' 
Mexico  and  Arizona,  as  shown  in  every  locality  visited  by  our  party* 


•Drew,  Auk.,  in,  18?^,  p.  17. 
t  Scott,  Auk,  III,  ld8(»,  p.  431. 
lEvermann,  Auk.,  in,  1880,  p.  180. 
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leroas  at  Inscription  Bock,  bat  at  Apache  daring  the  month 
they  were  seen  literally  by  hundreds  hovering  over  the  beds 
r-tinted  flowers,  which  in  the  inonntains  especially  grow  in 
St  profusion  on  the  borders  of  the  moantain-streams.  This 
s  to  affect  no  particalar  locality,  bat  is  about  equally  aban. 
e  high  mountains,  in  the  open  tracts  of  pine  woods,  in  the  val- 
leep  canons,  or,  in  f^t,  wherever  flowers  are  found.    The 

very  pugnacious,  and  wage  unremitting  warfare  on  all  the 
ies,  as  well  as  among  themselves.  Even  as  late  as  August  it 
icommon  to  see  these  birds  still  in  pairs,  and  established  in 
sas,  of  which  they  appeared  to  consider  themselves  the  sole 
,  allowing  no  intruders.  They  manifested  an  especial  ani* 
linst  the  Broad-tailed  Hummer,  and,  on  the  appearance  of 
1  instantly  dart  forth  with  shrill,  angry  notes,  and  attack 
away  the  intruder,  while  the  female,  sitting  on  some  neigh- 
e,  would  watch  the  oft-repeated  contest  with  evident  interest 
ude.  At  Gamp  Grant,  during  the  last  days  of  September, 
still  numerous,  but  after  leaving  this  point  I  did  not  again 
ecies.''* 

ishaw  found  this  species  <<  quite  common  in  summer  through- 
ruia,''  and  breeding  ^^  apparently  as  common  in  the  valleysas 
lutaius."    He  also  found  it  breeding  near  the  headwaters  of 

Kiver  in  New  Mexico,  and  regarding  their  nesting  there 

r  nesting,  it  is  a  onrions  and  almost  unacconn table  fact  that  notwith- 
)ir  f^reat  numbers  w»  found  but  a  single  nest,  and  this  after  it  was 
oqniry  among  the  settlers  showed  that  they  had  never  chanced  upon 
And  I  judge  that  the  greater  part  nest,  as  I  found  to  be  tbe  case  in  Ari- 
npper  limbs  of  the  pines;  occasionally  they  nest  lower.  The  one  I 
n  a  dead  aspen,  not  more  than  10  feet  from  the  ground.  At  the  time 
.re  building  their  nests  may  be  readily  found.  One  has  only  to  follow 
■aight  to  their  nesting-sites  as  they  bear  away  material  in  the  shape  of 
tufts  of  cottony  down  from  the  willows. 

s  though  S.  rufus  must  breed  rather  less  abundantly  in  this  locality  than 
b;  at  all  events,  while  the  former  was  much  less  common  at  and  for  a 
)  time  after  the  date  of  our  arrival,  by  August  1,  when  the  males  of  8, 
lad  about  disappeared,  the  males  of  the  former  species  were  more  nnmer- 
)r.  This  fact  is  attributed  to  a  migration  from  somewhere  further  north, 
locality  is,  in  truth,  about  the  most  northern  limit  of  the  speoies  in  tbe 
itains. 
.  rufus  was  seen  September  15.    It  was  the  last  bird  of  the  season. 

Allen's  Humming  Bird.    SeUupliorus  alleni  Hbnsh. 

HUni  Hbnsh.,  Bull  Nutt.  Orn.  Club,  ii,  July,  1877,  53. 

*K/tf«  (part)  Gould,  Mon.  Troch.,  pt.  iii,  1854,  pi.  5  (green -backed  speci- 

vol.  Ill,  1861,  pi.  141  (do.).— Elliot,  Class,  and  Synop.  Troch.,  1879,  110 

'nonymy). 

d  Hamming  Bird  (CouES). 


•Rep.  Orn.  Spec.  Wheeler's  Exp.,  1874,  p.  131. 
tThe  Auk,  vol.  iii,  1886,  pp.  77,78. 
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Kange. — Coast  region  of  California  and  British  Colombia ;  ArizooA 
(Santa  Catalina  Mountains,  rare). 

Sp.  Char. — Adult  male  with  top  of  head,  hind  neck,  back,  scapnlan 
and  wingeoverts  metallic  green ;  rump,  upper  tail-coverts,  tail, lores, 
orbital  region,  ear-coverts,  sides,  and  flanks  cinnamon-rufous;  gorget 
intensely  brilliant  metallic  scarlet  (exactly  as  iniS^.  ru/tw);  chest  white; 
tail-feathers  next  to  middle  pair  tapering  gradually,  without  notch  or 
sinuation  near  tip,  and  outer  tiUl-feathers  much  less  than  .10  of  an  ioeh 
wide;  length  about  3.25-^.40,  wing  1.50-1.55,  tail  1.05-1.15,  exposed 
culmen  0.60-0.05. 

Adult  female  metallic  green  above,  with  basal  portion  of  tail-ooverti 
and  of  all  the  tail-feathers  cinnamon-rufous;  four  middle  tail-feathen 
blackish  terminally,  metallic  green  subterminally  ;  three  outer  luun 
chiefly  blackish,  with  broad  white  terminal  spots,  the  outermost  witk 
little  if  any  rufous  at  base  and  not  more  than  0.10  of  an  inch  wide;  length 
about  3.30-3.40,  wing  1.65-1.70,  tiiil  1.00-1.15,  exposed  culmen  O.65-0.7a 

Adult  male  (No.  84133,  Nicasio,  Marin  County,  California,  March  17, 
1877;  O.  A.  Allen):  Forehead,  crown,  hind  neck,  back,  scapulars,  and 
wing-coverts  metallic  green;  lores,  orbital  region,  ear-coverts,  sides  of 
neck,  sides  of  the  body,  rump,  upper  tail-coverts,  and  tail,  deep  cinna- 
mon-rufous, the  feathers  of  the  rump  tipped  with  metallic  green  and 
the  tail-feathers  marked  at  tips  with  a  median  broad  streak  of  purplish 
dusky  (alK)ut  0.40  long  on  middle  feathers);  remiges  dusky  brownish 
slate,  faintly  glossed  with  purplish.  Gorget  intensely  brilliant  metal- 
lic scarlet,  varying  to  golden  and  ruby  (exactly  as  in  S.  rufus);  chest 
wiiite;  remaining  lower  parts  cinnamon-rufous,  paler  along  median 
line  of  breast  and  belly,  deeper  on  sides ;  downy  tufts  between  ramp 
and  flanks  pure  white.  Length  (skin),  3.40;  wing,  1.50;  tail,  1.15,  the 
lateral  feathers  0.30  shorter;  exposed  culmen  0.65. 

Adult  female  (No.  84135,  Nicasio,  Marin  County,  California,  Maroh 
17,  1877,  C.  A.  Allen):  Above  metallic  green,' becoming  much  doUer 
and  more  dusky  on  anterior  part  of  head;  feathers  of  rump  and  upper 
tail-coverts  cinnamon-rufous  basally,  metallic  green  at  tips;  tail-feathen 
extensively  cinnamon-rufous  at  base;  two  middle  pairs  black  terminally 
and  metallic  green  subterminally ;  three  outer  pairs  with  broad  whits 
ti[)s,  preceded  by  a  much  more  extensive  subterminal  apace  of  black, 
the  seconil  and  third  with  a  litttle  metallic  green  between  the  black  and 
the  basal  rufous,  which  is  much  duller  than  that  on  the  middle  feathers; 
remiges  dusky,  faintly  glossed  with  purplish.  A  superciliary  stripe  of 
(lull  rusty  buff,  extending  to  above  the  eyes;  lores  darker;  sides  of 
chin,  malar  region,  suborbital  region,  and  ear-coverts  pale  dull  buflQTi 
fading  into  w^hito  on  the  throat  and  middle  portion  of  the  chin,  the 
former  spotted  with  metallic  orange-red  ;  chest  and  belly  white;  sides 
and  flanks  light  cinnamon  rufous,  the  under  tail-coverts  similar,  bat 
paler.  Bill  and  feet  black.  Length  (skin),  3.30 ;  wing,  1.05 ;  tail,  L00» 
the  outer  feathers,  0.22  shorter ;  exposed  culmen,  0.65. 
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)  very  close  resemblance  in  coloration  between  this  species  and 
hM  is  really  remarkable,  the  only  obvions  differences  in  the  male 
sting  in  the  green  instead  of  rafous  back  and  the  smaller  blackish 
nal  markings  of  the  tail-feathers;  but  the  different  shape  of  the 
lathers  is  so  decided  a  character  that  even  were  the  coloration 
itely  identical  in  the  two  they  conld  nevertheless  be  easily  distin- 
ed.  The  females  are  still  more  alike  in  color,  the  only  difference 
am  able  to  find,  with  only  two  females  of  8.  alleni  for  comparison, 
iting  in  the  markings  of  the  tail-feathers,  the  middle  pair  of  which, 
alleni,  have  mnch  more  rufoas,  while  a  considerable  portion  of 
tips  is  black,  this  black  being  either  more  restricted  or  even 
y  absent  on  the  same  feathers  in  8,  rufus.  The  under  tail-coverts 
so  deeper  cinnamonrufons;  with  a  large  series  for  comparison, 
irer,  these  apparent  differences  may  be  found  to  disappear,  so  that 
dd  be  necessary  to  depend  entirely  upon  the  really  very  great  dif- 
ie  in  the  width  of  the  exterior  rectrices  in  order  to  distinguish 
68  of  the  two  species. 

en's  Humming  Bird  so  closely  resembles  the  Bufous-backed  in 
al  appearance  that  unless  specimens  are  actually  obtained  it  is 
asily  identified;  consequently  its  range  is  not  well  made  out. 
its  range  is  far  more  restricted  than  that  of  the  common  species 
wever,  quite  certain.  It  is  essentially  confined  to  the  coast  dis- 
of  California,  but  reaches  into  British  Columbia  on  the  north. 
one  specimen  has  been  recorded  from  any  locality  outside  of  Oal- 
a  to  the  southward,  the  one  in  question  having  been  taken  in  the 
k  Catalina  Mountains,  Arizona,  at  an  altitude  of  4,500  feet,  July 
J84,  by  Mr.  W.  E.  D.  Scott*  According  to  Mr.  Belding,  it  has 
et  been  found  in  central  California ;  arrives  at  San  Diego,  from 
)athward,  at  about  the  same  time  as  8.  rufus;  is  quite  a  rare  sum- 
■esident  at  Santa  Cruz,  and  is  not  common  in  San  Bernardino 
by.  It  appears  to  be  more  numerous  in  Nicasio  County  than  else- 
),  and  it  was  there  that  Mr.  C.  A.  Allen,  of  Nicasio,  obtained  the 
ories  of  specimens  that  enabled  Mr.  Henshaw  to  define  the  char- 
I  of  the  species.  Mr.  Henshaw  was  furnished  by  Mr.  Allen  with 
vations  on  its  habits,  which  are  well  worth  reproducing  here. 
.  Allen  remarks  incidentall}*  in  a  letter  that  the  greenbacks,  as  he 
individuals  of  8.  allenij  are  much  the  livelier  and  more  active  of  the 
keeping  constantly  in  the  open  and  always  perching  on  the  most 
inent  dead  twigs  they  can  find.  Their  extreme  shyness,  as  con- 
id  with  the  unsuspicious  nature  of  the  rufous-backs,  is  quite  re- 
able.  They  seem  to  possess  a  larger  share  than  usual  of  the  cour- 
nd  pugnacity  which  is  constantly  displayed  in  birds  of  this  family. 
oly  do  they  always  come  off  the  victors  when  chance  encounters 
place  between  them  and  the  rufous-backs,  but  Mr.  Allen  has  seen 
*  attack  and  put  to  rout  a  Bed* tailed  Hawk ;  while,  as  he  remarks, 

•  The  Auk,  vol.  iii,  1886,  p.  431. 
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Sparrow  Hawks  have  uo  chance  at  all  with  them.    He  has  ofteu 
the  little  fellows  in  hot  chase  after  these  latter  birds,  aud  their 
care  seemed  to  be  to  get  oat  of  the  way  as  soon  as  possible  of  foesi 
determined. 

The  Eufous-backed  Hammer,  on  the  contrary,  frequents  the  thicki 
and  is  always  ausaspicioas  and  easily  approached.    The  differcDt  h 
ities  they  affect  may  indicate  a  difference  in  the  flowers  from  wl 
they  obtain  their  food.* 

The  nesting  habits  of  Allen's  Hamming  Bird  are  thus  interesting 
described  by  Mr.  W.  Otto  Emerson,  of  Hay  ward's,  California  :t 

I  will  here  speak  of  Allen's  Humming  Bird  (Selaspkorua  aHeni),  that  commeaoedl 
build  its  oest  on  a  ruoniog  rose,  under  the  porch  roof,  aud  within  8  feet  of  the 
in  front  of  our  bedroom  window,  on  May  27,  1885.     She  commenced  the  nest  om 
end  of  the  stalk,  by  bringing  a  lot  of  willow  cotton  and  webs.    She  would  place  1 
self  on  the  spot  chosen,  then  with  her  bill,  runoing  it  here  aud  there  around  the 
of  the  bottom,  picking  out  a  bit  here  and  there,  to  place  some  other  in  its  plac^ 
working  her  wings  in  a  fluttering  manner  to  shape  the  nest  aronnd  her  body. 
May  31  she  laid  her  first  egg,  although  the  nest  was  not  all  done  yet.    She  laidi 
time  before  10  o'clock,  as  I  kept  watch  of  her,  and  she  had  been  sitting  all  dt!$\ 
account  of  the  high  winds  blowing  the  running  rose  stalks.     By  sitting  oluirt) I 
kept  the  egg  from  rolling  out.    Once  or  twice  she  left  the  nest  to  get  a  bit  of  wo^J 
cotton  to  put  around  the  nest.    On  June  1  she  did  not  lay  an  egg,  as  the  wind 
blowing  hard  all  day.    So  she  had  to  keep  on  her  nest  to  save  her  egg.    The 
swung  like  ''the  cradle  in  the  tree  top'' of  nursery  rhyme  fame.    The  nest  h 
about  half  done,  a  great  deal  of  cotton  from  the  willows  and  (he  stamens  of  i 
Australian  blue-gum  tree  (lowers.     June  3  one  of  the  eggs  got  shakeu  out  of  the: 
and  got  broken  on  the  floor.    Still  she  sat.    On  June  4  the  wind  was  very  vi< 
and  switched  out  the  other  egg.    The  bird  would  come  to  the  nest,  look  in,  and 
dart  away,  hovering  in  tho  air,  give  two  or  three  sharp  rasping  notes,  and  theol 
off  to  hunt  her  mate  to  (ell  him  of  their  fate.    The  nest  still  hangs  there  to  the 
ter  winds. 

For  an  entertaining  accoaut  of  the  habits  of  Allen's  Humming 
in  captivity,  the  reader  is  referred  to  an  article  by  Mrs.  G.  M.  Groi 
in  the  Ornithologist  and  Oologist,  vol.  vii,  1882,  pp.  126-128. 

Broad-tailed  Humming  Bird.    Selasphorus  platycerous  (Swaisq.). 

Trochilua platycercus  Swains.,  Pliilos.  Mag.,  i,  1827,  441. 

Selasphorus  platycerus  Bonap.,  Rov.  et    Mag.  Zool.,   1854,  257. — Gould, 
Trocb.  pt.  Ill,  185.i,  pi.  7;  vol.  iii,  1861,  p!.  140.— Coop.,  Orn.  Cal.  I,  U 
357.— B.  B.  aud  R.,  Hist.  N.  Am.  B.,  ii,  1874,  462,  pi.  47,  fig.  5. 

Broad- tailed  Flame-bearer  (Gould). 

LeS61aBpbore  k  large  queue  (Mulsant  and  Verrbaux). 

Chupamirto  de  peoho  color  do  carmiu  (D'Oca). 

Range. — Kocky  Mountain  district  of  United  States,  north  to  Wj 
ming  and  Utah,  west  to  East  Hamboldt  Mountains,  Nevada  (to 
slope  of  Sierra  Nevada?);  breeding  as  far  soath  as  mountains  of 
zona  and  New  Mexico;  in  winter  south  over  table-land  of  Mezioo 
highlands  of  Guatemala. 

•  Bulletlo  of  tbe  Nuttall  Ornitbological  Club,  vol.  il,  1877,  pp.  (>5, 56. 
t  OrnithologlBt  and  Oologist,  vol.  xi,  No.  3,  p.  37. 
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Sp.  Ghab. — Adult  male:  Above,  metallic  bronzegrecn;  tail,  except 
iddle  feathers,  purplinh  black  ;  the  fourth  (sometimes  third  also)  edged 
hb  rafoas — rarely  some  of  the  tail-feathers  with  small  whitish  ter- 
iDftl  spots;  gorget,  metallic  wine-purple  or  solferino;  length  (before 
aoDiog)  about  4.00^.70 ;  wing,  1.85-2.05 ;  tail,  1.35-1.60;  exposed  cul- 
BD,  0.60-0.70.  Adult  female  similar  above  to  the  male,  but  three  or 
ir  outer  tail-feathers  extensively  rufous  at  base,  the  three  outer  ones 
th  broad  white  tips ;  chin  and  throat  white,  more  or  less  streaked  or 
Ited  with  brownish  ;  sides  and  flanks  pale  rufous  or  cinnamon-buff; 
igtb,  about  3.60-4.70;  wing,  2.00-2.10;  tail,  1.35-1.50;  exposed  cul- 
ID  0.70-0.72. 

Aduli  male  (No.  10847,  Ft.  Bridger,  Wyoming,  May  30,  1858;  C. 
exler):  Above,  metallic  bronze-green,  including  whole  top  of  head 
J  middle  pair  of  tail-feathers ;  reinigesdull  brownish  slate  or  dusky, 
y  faiatly  glossed  with  purplish;  tail-feather  next  to  middle  pair 
rk'iiietallic  green  on  inner  web,  the  outer  web  purplish  black,  glossed 
ilr^reeu  toward  end,  and  broadly  edged  with  rufous;  next  wholly 
rplish  black,  except  a  very  narrow  rufous  edging  to  both  webs ;  next 
rifldr,  but  with  rufous  edging  to  outer  web  contiued  to  basal  portion; 
.er feather  with  no  rufous  edging  to  either  web;  a  minute  white  spot 
mecliately  behind  eye;  gorget,  metallic  rose-purple;  chest,  median 
e  of  breast  and  belly,  anal  region  and  under  tailco  verts  white,  the 
I  longer  feathers  of  the  latter  with  a  central  mark  of  dusky  ;  sides 
d  flanks  metallic  bronze-green,  the  latter  tinged  with  rusty.  Bill  and 
black.    Length  (skin),  3.G0 ;  wing,  2.00 ;  tail,  1  35 ;  exposed  culmen, 

[dult  female  (No.  94680,  Santa  F^,  Mountains,  New  Mexico,  Augnst 
H.  W.  Henshaw):  Above,  bronze-green,  becoming  dull,  dusky,  gray- 
brown  on  forehead  and  crown;  remiges  dull  brownish  sla!e,  very 
Uly  glossed  with  purplish;  tail-feathers  next  to  middle  pair  with 
It  the  basal  half  rufous,  then  a  triangular  patch  of  metallic  green,  this 
icceeded  by  a  patch  of  purplish  black  (its  transverse  anterior  outline 
from  the  tip),  the  apex  of  the  feather  formed  by  a  small  roundish 
>t  of  dull  buff;  next  feather  tipped  with  a  large  oval  spot  of  while, 
the  green  t)etween  the  subterminal  black  and  basal  rufous  nincli 
laced  (only  about  0.10  of  an  inch  wide) ;  next  similar,  but  with  the 
ii  still  more  reduced  and  the  white  terminal  spot  correspondingly 
;er ;  outer  feather  with  the  white  tip  0.35  long,  and  a  mere  trace  of 
^u  between  the  black  and  the  rufous.    Chin  and  throat  white,  each 
lUier  with  a  small  central  spot  of  dull  bronze;  chest,  white;  median 
of  breast  and  belly  and  under  tailcoverts  white,  tinged  with  pale 
»U8  or  ochrae^ousbuff;  sides  and  Hanks  deep  ochruceous  buff  or 
luauiou-buff;  bill  and  feet  black.    Length  (skin),  3.00;  wing,  2.10; 
1, 1.35 (outer  feathers,  0.15  shorter);  exposed  cuhnen,  0.72. 
[The  ]»rinci pal  variation  in  adult  males  consists  in  the  coloration  of 
exterior  tail-feathers,  one  or  more  of  which  frequently  show  more 
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or  less  distinct  whitish  spots  at  the  tips.  In  fact,  of  the  ten  specimens 
at  this  moment  under  examination,  as  many  as  six  possess  this  char- 
acter, more  or  less  pronounced,  thus  showing  that  it  is  by  no  meani 
exceptional.  In  three  of  these  it  is  confined  to  an  indistinct  edgiug  to 
the  terminal  portion  of  the  inner  web  of  the  lateral  feather,  the  second 
having  merely  a  trace  of  this  whitish  edging.  In  the  others,  however, 
the  white  amounts  to  a  considerable  spot  at  the  tip  of  both  webs,  and 
is  present  on  the  third  as  well  as  the  first'and  second,  though  mock 
re^lnced  in  extent.  The  color  of  the  gorget  varies  but  little,  except  io 
a  specimen  from  Mexico  (No.  60073,  A.  Boncard),  in  which  it  is  moreof 
a  geranium  red,  claused  by  the  tips  of  the  feathers  being  'Hamished" 
to  a  more  golden  hue. 

An  adult  male  from  Guatemala  (No.  33047,  O.  Sal vin)  differs  frod 
more  northern  specimens  only  in  smaller  size,  its  measurement  being 
as  follows:  Length  (skin),  3.45;  wing,  1.85;  tail,  1.40;  exi)0sedcat 
men,  O.GO. 

Adult  females,  as  in  Trochilus  alexandri  and  other  species,  vaiy 
chietiy  in  the  markings  of  the  chin  and  throat,  some  having  the  cen- 
tral guttate  spots  to  the  feathers  pale  grayish  brown  or  olive  and  very 
small,  while  others  have  these  markings  much  darker  in  color  as  well 
as  larger.  In  none  of  the  specimens  examined,  however,  are  there  any 
metallic  feathers  on  the  throat,  such  as  are  frequently  seen  in  females  of 
S.  rufns  and  IS.  allcni.  An  example  from  Mexico  (No.  13636,  J.  Gonld) 
dift'ers  from  United  States  examples  in  having  the  basal  portion  of  the 
rectrices  much  duller  rufous,  this  color  also  much  more  restricted.  TiM 
81)ecimen  may,  however,  possibly  be  a  young  male. 

The  Broad- tailed  Humming  Bird  is  the  most  <k)mmon,  or  at  least  meet 
conspicuous,  species  of  the  family  in  the  Bocky  Mountain  distrietf 
although  it  seems  to  be  more  particularly  characteristic  of  the  easten 
portions,  gradually  diminishing  in  numbers,  or  at  least  in  the  ooD' 
tinuity  of  the  areas  which  it  inhabits,  to  the  westward.  I  am  anatda. 
to  find  any  authentic  record  of  its  occurrence  west  of  the  one  huDdredj 
and  sixty-first  meridian,  where  in  the  East  IIumboldtMonntain8,Nevadi)| 
I  found  it  fairly  common  in  August,  1868. 

In  the  Kocky  Mountain  district  pro[)er,  as  in  Colorado,  for  exampk^j 
it  brcMsds  at  an  elevation  of  from  4,000  to  11,000  feet,*  and  I  foand  'i\ 
having  about  the  same  vertical  range  in  the  East  Humboldt  Mountains 
In  the  San  Francisco  Mountains,  Arizona,  according  to  Dr.  MearnSif; 
it  is  an  abundant  summer  resident  of  the  spruce  belt.    At  FortGarlandi 
Colorado,  Mr.  Henshaw  found  it  most  numerous  along  the  monntaiv 
streams,  at  an  altitude  of  about  7,(K)0  feet.    It  breeds  abundantly  i* 
the  mountains  of  northern  New  Mexico,  but  in  those  of  sonthem  Aii- 
zona  it  is  said  to  be  comparatively  rare  during  the  breeding  seasoa* 
On  the  Upper  Pecos  River,  New  Mexico,  Mr.  Flenshaw  found  the  Broad-' 


•  Drew,  Tlio  Auk,  vol.  iii,  p.  17. 
t  Tlio  Auk,  vol.  VII,  p.  2,').''i. 
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iftiled  Bnmming  Birds  ^'extremely  namerous;  yoiiDg  birds  were  noticed 
iagiist  l/aud  by  the  lOtU  they  became  common.  By  August  1,  the 
Dales  of  this  species  began  to  get  less  numerous,  and  by  the  10th  there 
fere  none ;  in  fact,  I  saw  very  few  after  that  date.  Tliis  is  an  extremely 
Dteresting  fact.  Wherever  I  have  been  in  the  West,  and  for  that 
natter  in  the  East  also,  I  have  always  been  led  to  wonder  at  the  appar- 
nt  absence  of  males  early  in  fall  in  localities  where  the  females  and 
onug  were  very  nnmerons.  The  observations  I  was  able  to  make  here 
olved  the  problem  to  my  satisfaction.  The  trath  appears  to  be  that 
mtnediately  upon  the  young  leaving  the  nest  the  males  abandon  their 
ammer  limits  and  at  once  set  out  for  their  winter  quarters,  leaving  the 
iDiales  and  young  to  follow  at  their  convenience. 

In  this  locality  at  least  there  is  an  evident  reason  for  this.  Just 
hoot  this  date  the  Scrophularia,  which  is  the  favorite  food  plant  of 
lie  Hummers,  begins  to  lose  its  blossoms,  and  in  a  comparatively  short 
Ime  the  flowers  give  place  to  the  seed  pods.  Though  there  are  other 
owers  which  are  resorted  to  by  the  Hummers,  particularly  several 
pecies  of  Pentstevwn^  they  by  no  means  afford  the  luxurious  living  the 
)nDer  plant  does.  It  seems  evident,  therefore,  that  the  moment  its 
rogeny  is  on  the  wing,  and  its  home  ties  severed,  warned  of  the 
pproach  of  fall  alike  by  the  frosty  nights  and  the  decreasing  supply 
ffood,  off  go  the  males  to  their  inviting  winter  haunts,  to  be  followed 
ot  long  after  by  the  females  and  young.  The  latter — probably  because 
hey  have  less  strength — linger  last,  and  may  be  seen  even  after  every 
dttlt  bird  has  departed.''* 

In  the  San  Francisco  Mountains,  Arizona,  Dr.  Merriam  found  them 
very  abundant  in  the  balsam  belt  and  the  upper  part' of  the  pine  belt. 
L  nest  containing  two  nearly  fledged  young  was  found  on  the  limb  of 

Douglas  fir,  about  4  feet  from  the  ground,  July  31.  The  principal 
Mxl  plane  of  this  Humming  Bird  is  the  beautiful  scarlet  trumpet  flower 
tPentstemon  barbatm  torreyL  During  the  latter  part  of  August  and 
arly  September,  after  it  had  ceased  flowering,  these  birds  were  most 
ften  seen  in  the  beds  of  the  large  blue  larkspur  {Delphinium  scopu- 
^rum);  They  wake  up  very  early  in  the  morning  and  go  to  water  at 
aylight  no  matter  how  cold  the  weather  is.  During  the  month  of 
LOgust,  and  particularly  the  first  half  of  the  mouth,  when  the  morn- 
igs  were  often  frosty,  hundreds  of  them  came  to  the  spring  to  drink 
od  bathe  at  break  of  day.  They  were  like  a  swarm  of  bees,  buzzing 
boat  one's  head  and  darting  to  and  fro  in  every  direction.  The  air 
as  full  of  them.  They  wouhl  drop  down  to  the  water,  dip  tlieir  feet 
nd  bellies,  and  rise  and  shoot  away  as  if  propelled  by  an  unseen  power. 
hey  would  often  dart  at  the  face  of  an  intruder  as  if  bent  on  piercing 
16  eye  with  their  needle  like  bill,  and  then  poise  for  a  moment  almost 
ithin  reach  before  turning,  when  they  were  again  lost  in  the  busy 
irong.    Whether  this  act  was  prompted  by  curiosity  or  resentment  I 

*  The  Auk,  vol.  iii,  1880,  p.  75. 

H.  Mi0.  129,  pt.  2 23 
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waH  not  able  to  ascertiviu.  Several  were  seeu  at  the  sammit  of  the 
mountain  duriut]^  the  latter  part  of  August.  They  were  fouDd  also  at 
the  Grand  Oafiun  of  the  Colorado,  September  12  to  15.  They  began  to 
leave  the  mountain  during  the  first  week  iu  September,  and  none  were 
seen  after  the  middle  of  the  month.* 

Mr  Ilenshaw  mentions  the  marked  hostility  existing  between  tiiis 
Humming  Bird  and  the  liufous-backed  species,  but  adds  that,  ^Mo  tlM 
fall,  when  migrating,  they  are  brought  by  the  similarity  of  tastes  and 
habits  into  the  same  localities,  and  their  combined  numbers  are  iusooie 
favored  spot^  in  Arizona  simply  surprising.  The  beds  of  bright  flof- 
ers  about  Willow  Spring,  in  the  White  MountaioSy  Arizona,  were  alive 
with  them  in  August,  and  as  they  moved  swiftly  to  and  fro,  nowsor- 
feiting  themselves  on  the  sweets  they  here  found  so  abundant,  now  fight- 
ing with  each  other  for  possession  of  some  such  tempting  prize  as  a 
cluster  of  Uowers,  their  rapid  motions,  and  the  beauty  of  their  eoloni 
intensitied  by  the  bright  sunlight — the  gorgets  of  gold  and  pun>l*^<^ 
trasting  against  their  emeriild  and  bright-red  bodies — conspired  to  an 
ett'ect  not  soon  to  be  forgotten.'^t 

(uMni8  STELLI7LA  GoULD. 

istilluJa  (ioiLD,  liitroil.  Trocli.  1>H51.  IH).    Ty|>e,  TroohilH8  calliope  GouiJ). 
<Sr<7/N/-(i  Mui,s.  and  A'ki:k.,  Cla8H.  Troch.  IfsGo,  88.     Same  type. 

CiKNKRic  i'liARACTERS. — Six  middle  tail-feathers  contracted  in  the 
middle  and  widened  for  the  terminal  portion,  being  thus  of  somewhat 
spatulate  or  pandurate  form;  adult  male  with  feathers  of  chin  and 
throat  narrow,  those  of  the  latero-posterior  portion  of  the  latter  eloa* 
gated  so  as  to  form  a  conspicuous  ruff,  only  their  terminal  half  metal- 
lic, the  basal  portion  being  pure  white;  middle  tail  feathers  witbootj 
any  green. 

This  genus  a[»pears  to  be  most  nearly  related  to  Atthvtj  but  is  quite; 
distinct  in   the  peculiar  form  and  coloration  of  the  feathers  ofthflj 
gorget,  as  well  as  of  the  reetrices.     But  one  Si)ecie8  is  known,  this  beint 
easily  distinguished,  in  all  stages  of  either  sex,  by  the  i>eculiar  fonnvj 
the  tail  feathers,  as  noted  above. 

C\\i.i.iopK  Humming  Hiri>.    Sttllnla  c«//iojie  Gould. 

^^ri-.VTE  XLI.) 

I'rovhihis  \f\ilo'.hornx^  <'«(//n»^u' ilori.n,  1*.  Z.  S.  1S47,  11. 

:<teilulii  'iillioj't   i;«irii»,  Intnxi,  ThkIi.  IKt.  vi\.  1H6I,  UO.— C<K)P.,  Orn.  CaH 

l-:o.  :u\:\.     14.  n.  .nM  K.,  Ihst..  N.  Am.  K.  ii,  1874,  44,%  pi.  47,  fig.l». 
1  \i!nth»nij-  luiUiojn'  lJorLi>.  Mom.  Tn»ch.  pt.  XV,  1:?57,  pi.  2;  vol.  Ill,  It*!,  pi- ^* 

Mi*\iran  Suicllitr  \(i*>rM»\ 

Siar-llno;itotl  Huiiuiiiiij;  Hirtl. 

Sati'lliti'  Iliiiiiiiiini:  r>ir<l. 

l.u  Sit'Uiiiv  lalliojn"  iMi'i.<ANr  i\\u\  VKKRK.vrx>. 

lMiu{)ainii-to  il«^  rafajLCdita    l>l)rA\ 


'  North  Amorioan  Fauna,  No.  3,  p.  U3. 

^  Zoology  of  Wheelers  Expedition,  p.  378i 
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iiNo  Bird  {SUHiila  ralliope'i. 
Sble.    (CBt,No.  eraOI.U.  S.  N.  H.    El  Horo.  NcH' 3Ieilco.    CuUKteilOy  H.  ^ 
Female.    (C«t.  Ko.T7«",  U.  8.  N.  M.    Honey  Lake.  Calif omf«.    CoUectnl  Hy 
Num.    ICM.  No.  1t»U.  U.  S.  K.  ».    Balm,  CsUfurtila.    Collectinl  by  Itiarlvs  : 
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lANGE. — Monntaiu  districts  of  western  United  States,  north  to  Brit- 
Columbia,  esist  to  Montana,  Utah,  New  Mexico,  etc.,  and  south  over 
>1e  lands  of  Mexico ;  breeding  south  as  far  as  San  Bernardino  Moun- 
IS,  in  California,  and  mountains  of  northern  New  Mexico. 
)P.  Chab. — Adult  male  with  the  narrow  and  very  distinctly  outlined 
thers  of  the  gorget  pure  white  basally,  metallic  reddish  purple  ter- 
lally;  middle  tail  feathers  somewhat  spatulate,  purplish  black,  edged 
h  rufous  toward  base  and  broadly  tipi)ed  with  dull  brownish  gray  ; 
laining  rectrices  similar  but  without  distinct  grayish  tips  and  rufous 
lal  edgings  less  distinct  or  even  obsolete ;  under  parts  white,  the 
68  and  flanks  metallic  green  mixed  or  washed  with  pale  rusty; 
gth  (before  skinning)  about  3.10-3.30,  wing  1.50-1.60,  tail  0.80-1.10, 
K)sed  culmen  0.55-0.58.  Adult  female  metallic  bronze<green  above, 
luding  the  slightly  spatulate  middle  tail-feathers;  three  outer  tail- 
thers  broadly  tipped  with  white,  extensively  black  subterminally, 
i  basal  portion  dull  greenish,  becoming  buffy  or  pale  rusty  at  extreme 
se;  under  parts  white,  the  sides,  flanks  and  under  tail-coverts  pale 
ity  or  cinnamon-buff,  the  throat  more  or  less  spotted  with  brownish; 
igth  about  3.35-3.50,  wing  1.75-1.80,  tail  0.85-1.15,  exposed  culmeu 
►8-0.60. 

Adult  male  (No.  67201,  El  Moro,  New  Mexico,  July  29,  1873;  H.  W. 
mshaw} :  Above  metallic  bronze-green,  becoming  duller  on  forehead; 
tDiges  dull  brownish  slate,  very  faintly  glossed  with  purplish;  middle 
ir  of  tail-feathers  dull  black,  broadly  edged  with  rusty  basally,  and 
oadly  tipped  with  dusky  brownish  gray  (as  if  faded);  rest  of  rectrices 
nilar  but  fading  gradually  at  tips  into  dusky  brownish  gray,  and 
sty  basal  edgings  less  distinct — quiie  obsolete  on  outer  feather. 
>rget  with  the  feathers  pure  white  for  basal  half  or  more,  the  terminal 
rtion  metallic  solferinopurple;  chest,  sides  of  neck,  and  under  tail- 
verts  pure  white;  median  line  of  breast  and  belly  dull  white;  sides 
d  flanks  bronze-green.  Bill  and  feet  brownish  black.*  Length  (skin), 
5f ;  wing,  1.50;  tail,  0.80;  exposed  culmen,  0.58. 
Uult female  (No.  91748,  Baird,  California,  May  29,  1883;  Chas.  U. 
wnsend) :  Above,  metallic  bronze-green,  including  middle  pair  of  tail- 
itbers,  which  are  entirely  without  rufous,  even  at  extreme  base ;  tail- 
^tber  next  to  middle  pair  dark  metallic  green,  both  webs  edged  with 
4ty  toward  base,  the  terminal  portion  of  outer  web  black  (for  about 
'5  of  an  inch),  the  corresponding  portion  of  inner  web  inclining  to  the 
Be;  next  feather  with  a  considerable  terminal  spot  of  white,  this  pre- 
led  by  a  black  band  more  than  0.25  of  an  inch  wide,  the  remaining 
rtion   metallic  green,  broadly  edged  toward  base  with  rusty;  next 


According  to  Dr.  J.  C.  Merrill  (The  Auk,  July,  188ri,  p.  257),  the  fre.sh  colors  are 
follows:    **  Upper  luaudible  dead  black,  the  lower  light  flesh  color  darkeniog 
"fards  the  tip,  which  was  black  ;  the  feet  dark  flesh-color,  the  irides  brown.'' 
specimens  in  the  flesh,  according  to  Dr.  Merrill,  measure  iu  length  from  3.10  to 
^'}9k  young  male  shot  by  me  measured  2{i  in  length. 
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feather  similar,  but  white  spot  Jarger  and  msty  edgings  less  distinct; 
outer  feather  with  the  white  about  equal  to  the  black  iu  extent,  tbe 
basal  portion  dull  brownish  gray,  faintly  tinged  with  green  next  to  the 
black,  the  shaft  being  very  pale  brown  or  bnffy.  Chin  and  throat 
white,  faintly  flecked  with  brown,  with  larger  and  innch  more  distinct 
spots  of  bronzy  green  on  the  latero-posterior  portion ;  rest  of  ander 
parts  pale  cinnamon-butf,  the  belly  nearly  white.  Bill  and  feet  black- 
ish. Length  (skin),  3.L0;*  wing,  1.G8;  tail,  0.85,  the  lateral  feathers 
about  0.10  shorter;  exposed  culnien,  O.CM). 

Young  male  (No.  00135,  Mt.  Graham,  Arizona,  September  20, 1874: 
H.  W.  Hcnshaw) :  Not  essentially  different  from  some  iulult  ferunles. 
Middle  of  throat  showing  several  metallic  reddish  purple  (new)  feathers. 

A<lult  males  vary  slightly  in  the  color  of  the  metallic  portion  of  tbe 
throat-feathers,  which  in  some  are  a  little  less  reddish  purple  than  in 
the  example  described.  Some  specimens  show  a  decided  pale  cinnamou 
or  cinnamoubufl' wash  on  sides  and  flanks,  others  having  scarcely  a 
trace  of  it.  There  is  the  usual  range  of  variation  in  the  color  of  tiie 
uppei  parts,  which  may  be  nearly  pure  green  or  with  a  decided  bronzy 
hue,  the  latter,  however,  exceptional  in  the  considerable  series  exam- 
ined. 

Adult  females  vary  chielly  in  the  distinctness  of  tbe  small  dnsky 
markings  on  the  throat,  which  are  sometimes  quite  obsolete  except 
laterally  and  posteriorly,  and  the  middle  pair  of  tail-feathers  sometimes 
show  a  slight  rusty  edging  near  the  base  and  a  black  ternynal  space. 

This  is  the  smallest  of  our  North  American  Humming  Birds,  bat} 
notwithstanding  its  diminutive  size,  has  a  very  extensive  distribatioD, 
ranging  farther  north  than  any  other  of  the  western  species  except 
ISelasphoruH  ru/usj  and  extending  from  the  Pacific  Coast  nearly,  if  not 
quite,  to  the  main  chain  of  the  i^ocky  Mountains.  Like  the  Rufous 
iluniining  iiird,  however,  it  does  not  inhabit  every  portion  of  the  exten- 
sive region  indicated,  but  only  such  parts  as  are  suited  to  it  by  to|K)- 
graphical  or  climatic  c(mditions.  In  California,  according  to  Mr.  Ste- 
plieus,t  it  breeds  as  far  south  as  the  San  BerniU'dino  Mountains,  where  it 
inhabits  the  pine  region,  but  in  most  part«  of  that  State  it  is,  acconl* 
ing  to  Mr.  B(*lding,  rare  and  chiefly  a  migrant,  though  breeding  in 
the  Sierra  Nevada  above  4,000  feet.  Mr.  Townsend}  found  it  breed- 
ing abundantly  on  the  McCloud  Uiver,  in  the  northern  part  of  tbe 
State,  as  did  J)r.  Merrill  §  at  Fort  Klamath,  Oregon.  Dr.  Merriamll 
obtaitied  a  female  on  the  Ml  of  July  at  Fort  Ellis,  Montana,  where  tbe 
species  was  doubtless  breeding,  and  Mr.  John  Fannin  records  it  as » 

*  Hrfon^  skiiiiiiii'^,  this  spochtion  ineiiHiireil  W^  ot  al>nut  3.33  inches  in  leiij^li!* 
feiiKile  nirasiirod  by  ])r.  Morrill  wan  3.35  loujj,  while  two  nuianurod  in  iho  flesh  V 
myself  woro  rpspoctivcly  3,*j  and  3.ri0  lonjGj. 

t  Land  Hinla  of  the  Pacific  DiHtrict,  by  Lyman  Boldin^,  1P90,  p.  H9. 

I  Pr.  V.  S.  Nat.  Mmh..  vol.  x,  p. '209. 
sS  The  Auk,  vol.  v,  257. 

II  Sixth  An.  Rep.  Geol.  Surv.  Terr.,  1873,  p.  G93. 
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•minon  summer  resident  at  Buzzard  Inlet,  British  Columbia.  It  has 
>t  yet  been  takeu  in  Colorado ;  but  it  may  be  expected  to  occur  m  the 
38tern  portion  ot*  that  State,  since  the  present  writer  found  it  to  be 
>t  ancommon  in  the  Wasatch  Mountains  of  Utah,  where  in  fact  it  was 
most  as  numerous  as  was  Selasphorus  platycercus.  Mr.  Henshaw 
and  it  rather  numerous  in  summer  along  the  Upper  Pecos  River,  in 
Bw  Mexico.  In  the  Santa  Catalina  Mountains  of  southern  Arizona  it 
spears  to  be  merely  a  transient,  Mr.  Scott  *  havinp^  met  with  it  only 
iring  April  and  August,  only  a  single  example  having  been  seen  by 
m  on  each  occasion,  and  he  observes  that  Mr.  Herbert  Brown  has 
it  found  it  about  Tucson,  nor  indeed  at  other  points  in  Arizona  vis- 
3d  by  him.  Hence  we  ma'f  infer  that  it  is,  like  the  Rufous  Humming 
ird,  essentially  a  northern  or  alpine  species,  so  far  as  its  breeding 
mge  is  concerned. 

Regarding  its  probable  breeding  in  northern  New  Mexico,  Mr.  Hen- 
law  writes  as  follows  ;t 

This,  the  most  diminative  of  our  Hummers,  is  rather  numerons  in  summer  in  the 
reality  in  question,  much  further  north  than  which  it  does  not  go.t  The  species  has 
ot  yet  been  detected  in  Colorado,  though  I  doubt  not  but  that  the  higher  mountains 
f  the  southern  portion  of  that  State  aiford  a  summer  home  for  some  of  them.  It  is 
carious  fact  in  counection  with  the  history  of  this  species,  as  well  as  that  of  the 
I  rufuSf  that  while  both  of  them  range  far  to  the  northward  in  the  Sieixa  Nevada, 
Baching  Washington  Territory,  and  even  going  beyond  into  Alaska,  they  yet  decline  to 
Msiteven  the  middle  portion  of  the  Rocky  Mountains,  but  confine  their  range  to  their 
iOQthern  parts.  The  Calliope  Hummer  is,  as  compared  with  the  other  species  men- 
^ODed,  a  rare  bird.  It  is  also  much  less  obtrusive,  and  in  the  contests  of  its  larger 
Mighbore  it  takes  no  part.  When  assailed,  as  it  promptly  is  by  the  other  kinds,  it 
rtonce  darts  away  to  anotherspot  where  it  can  feed  without  molestation.  It  appears 
to  be  timid  in  every  way,  so  much  so  that  it  is  not  an  easy  bird  to  collect.  An  utterly 
Qoaccountable  fact  notice<l  in  connection  with  this  species  was  the  apparent  rarity 
i>f  females.  Up  to  August  10  I  had  seen  perhaps  half  a  dozen,  though  constantly  on 
Swatch  for  them,  while  I  had  certainly  seen  not  less  than  ton  times  that  number 
^  males.  Subsequent  to  that  date  I  saw  a  few  more,  but  nothing  like  the  number 
i>f  males. 

By  September  the  young  were  numerous  in  certain  localities,  notably  in  a  large 
>QDflower  patch. 

Some  points  in  the  breeding  habits  of  the  Calliope  Humming  Bird  are 
thus  described  by  Dr.  Merrill,  in  the  Auk  for  July,  1888,  p.  257,  the 
locality  being  Fort  Klamath,  Oregon : 

First  taken  May  17.  A  few  Hummers,  apparently  of  this  species,  had  been  seen 
^'10  days  before  this  date,  but  they  were  not  abundant  until  the  16th,  after  which 
^6  males  were  common  about  the  blossoms  of  wild  currant  and  gooseberry  bushes, 
l^nriug  the  breeding  season  they  are  generally  distributed,  and  are  to  be  found  in  deep 
pine  woods  as  well  as  in  more  open  places,  the  constant  sharp,  shrill  notes  of  the  males 
i^^icating  their  presence  and  abundance.  When  pairing  soon  after  their  arrival, 
^^^  with  less  frequency  during  the  period  of  incubation,  the  males  have  a  habit  ef 
Mug  themselves  for  some  seconds  at  a  height  of  30  or  40  feet  above  the  ground,  and 
'hen  dashing  down  nearly  to  the  earth,  risiiig  as  quickly  to  poise  again,  and  repeating 


•8ee  The  Auk,  vol.  in,  1886,  pp.  431,  43i». 
^  The  Auk,  toI.  hi,  p.  78. 

th  hao,  however,  subsequently  been  recorded  from  localiUea  "ver^  mucV  t^xWi^K 
north.— B.  B. 
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tlio  maneavi^r  often;  at  Buch  times  their  notes  are  particularly  loud  and  attract 
attention  from  a  cousiderablo  distance. 

A  uest  brought  to  me  about  the  middle  of  July,  and  which  the  yoang  had  just  left, 
was  placed  upon  a  dead  flattened  coue  of  Pinus  contorta.  It  was  composed  of  thin 
strips  of  a  gray  bark,  with  a  few  spiders'  webs  on  the  outside  ;  the  lining  was  similar, 
but  with  a  few  small  tufts  of  a  cottony  blossom  from  some  tree ;  the  nest  was  just  the 
color  of  the  cone  and  was  admirably  adapted  to  escape  notice.  Another  nest  con- 
taining  two  nearly  Hedged  young  was  found  at  about  the  same  time,  but  was  quite 
unlike  the  one  just  described  in  construction  and  situation,  being  of  the  coramoo 
Humming  Bird  type  and  saddled  upon  a  dead  willow  twig.  One  of  the  young  birds 
lived  for  about  a  week,  becoming  very  tame  and  feeding  greedily  upon  sirup. 

Genus  CALOTHOHAX  Gray. 

Calothorax  Gray,  Gen.  B.,  1840,  i:J.    Type,  Cynant^  lucifer  Swains. 

Lucifer  Kkich.,  Synop.  A  v.  Nat.,  1849,  pi.  39;  Aufz.  Colib.,  1854,  13;  Troch.  Euum. 

185'),  10.     Same  type. 
Cyanopotjon  "Kkich."  Bonap.,  Ann.  Soc.  Nat.,  1B54,  138.    Same  type. 
ManiWa  MuLS.  and  Verr.,  Classif.  Troch.,  18G5, 86.     Type,  Calothorax  pnlchra  GoULD. 

Generic  Characters. — Bill  much  louger  tbau  tbe  head,  distiDCtlj 
curved  (except  iu  C  pulchra) ;  tail  forked,  the  three  outer  feathers 
narrow,  and  plain  purplish  black,  in  adult  males;  gorget  of  adult 
males  rich  metallic  amethyst,  or  magenta,  purple  with  violet  and  blue 
reflections ;  females  with  tail  double-rounded  and  deeply  cmargiuate, 
the  three  outer  feathers  rufous  at  base,  then  black,  tipped  with  white; 
under  parts  light  ochraceous. 

This  genus  -is  most  nearly  related  to  both  Doricltay  Reich.,*  and 
Acestrnray  GouLD,t  between  which  it  is  nearly  intermediate.  In  fact 
the  three  should  probably  be  merged  into  one  genus,  Cahtkoraxj  with 
Doricha  and  Aeestrura  (including  perhaps  one  or  more  subdivisions  of 
the  former)  as  subgenera. 

The  two  known  species  of  Calothorcuv  are  very  much  alike  in  colora- 
tion, but  differ  so  decidedly  in  structural  characters  that  little  difficulty 
need  be  experienced  iu  identifying  them.  Their  differential  characters 
are  as  follows  : 

a'.  Bill  with  exposed  cnlnicn  ahont  one  and  a  half  times  as  long  as  the  head,  dis- 
tinctly curved  ;  adult  male  with  outer  primary  broader,  and  oaterpair  of  tail- 
foatliers  very  narrow,  as  well  as  pointed  ;  adult  female  with  l>elly  white,  and 
lat<Tal  pair  of  tail-feathers  shortor  than  middle  pair.  Hah.:  Table-lands  of 
Mi^xico,  north  to  southern  Arizona. 

C  lucifer  (Swains. ) .     Lucifer  JTumming Bird.    (Page 359) 
a'.  Hill  with  exposed  culmen  only  a  little  longer  than  the  head,  much  more  sleud«!rt 
and  not  dcci<ledly  curved  ;  adult  male  with  outer  primary  narrower,  and  ont«^ 
]>air  of  tail  feathers  much  broa<ler,  and  not  pointed  at  ends;  adult  female  with 
belly  bully,  only  a  little  paler  than  breast,  <&c.,  and  outer  pair  of  tail-featheT* 
longer  than  middle  pair.     Hab.  :  Southwestern  Mexico  (Oaxaca,  «&c.)* 

C.  pulchra  Gould.    Beautiful  Hummimg  Bird**^ 


*  Dorieha  Rkicfi.,  Aufz.  dor  Colib.  18^3,  I'J.     Type,  Trochilus  enicurut  ViRlLL. 
\AccHtrura  Gould.  Introd.  Troch.,  Oct.  ed.  IHiU,  1»1.   Type,  OrHismyamuUanti  BOUI*^ 
\  Calothorax  pulchra  Gould,  Ann.  Mag.  N.  H.,  3<l  ser.,  iv,  1859,  97 ;  Men.  Troch.,  1  •  ^' 

pi.  144. — Manilia  pulvhra}\\^\JS\ST  and  Veriieaux,  Hint.  Nat.  Oi8.-Moach.  ^IV,  187^' 

30.pl.  3  C. 


I 
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Lucifer  Humming  Bird.    Calothorax  lucifer  (Swains.). 

(Plate  XLii.) 

Cjfnanihus  lucifer  Swains.,  Philoa.  Mag.,  i,  1827,  44*2. 

Calothorax  lucifer  Gray,  Gen.  B.,  i,  1848, 110.— Lawr.,  Ball.  Nutt.  Oru.  Club,  ir, 

1877, 108  (Camp  Bowie,  Ariz.). 
Omitmjfa  cyanopogon  Less.,  Ois.-Moncb.,  1829,  50,  pi.  5. 

Calothorax  cyanopogon  Grav,  Gen.  B.,  I,  13. — Gould,  Mou.  Troch.,  pt.  xiv,  1857, 

pi.  1;  vol.  Ill,  1861,  pi.  143. 
Dcricka  enicura  (error)  Hexsu.,  Am.  Sportsm.,  v,  Feb.  20,  1875,  328  (Camp  Bowie, 

Ariz.)  ;  Zool.  Wheeler's  Exp.  1875,  381. 
Meiican  Star  (Gould). 

Le  Calotborax  Barbe-BIeoe  (Mulsant  and  Verreaux). 
Chupamirto  morado  grande  (IVOca). 
Oiseau-Mooche  Barbe-Bleae  (PrAvost). 

Range. — ^Table-lands  of  Mexico,  north  to  southern  Arizona. 
8p.  Ghab. — Adult  male  with  the  gorget  rich  metallic  violet,  varying 
to  purplish  blue;  upper  parts  metallic  bronze-green,  the  three  outer 
!  tail-feathers  purplish  black,  the  outermost  one  excessively  narrow; 
f  chest  bnffy  white,  belly  and  under  tail-coverts  purer  white ;  sides  and 
[  flanks  dull  greenish  bronze,  tinged  with  rusty;  length,  about  3.40- 
3.80;  wing,  1.40-1.60 ;  tail,  1.20-1.35  (forked  for  nearly  half  its  length) ; 
exposed  culraen,  0.75-0.90;  the  bill  strongly  curved.  Adult  female 
bronze-green  above,  including  middle  pair  of  tail-feathers;  three  outer 
tail-feathers  light  cinnamon-rufous  for  about  the  basal  half,  then  black, 
the  tips  broadly  white;  post-ocular  stripe,  sides  of  neck,  chin,  throat, 
malar  region,  sides, and  flanks  pale  cinnamon-buflf;  belly  white;  length 
(skin),  about  3.30;  wing,  1.65-1.80;  tail,  1.20-1.25;  exposed  culmen, 
0.75-O.9O. 

Adult  male  (So.  97727,  Tupdtaro,  Mexico ;  Prof.  A.  Duges) :  Above, 

metallic  bronze-green,  duller  on  top  of  head,  more  decidedly  bronzy  on 

'^mpaud  upper  tail-coverts;  remiges  dull  dusky  slate,  faintly  glossed 

^ith  purplish ;  four  middle  tail-feathers  metallic  green  (scarcely  bronzy), 

the  other  tail-feathers  purplish  dusky,  some  of  them  tinged  at  tips 

^•th  metallic  green,  others  minutely  tipped  with  white.    Gorget  rich 

Metallic  roagentA-purple,  changing  to  violet  in  certJiin  lights;  chest 

^nll white,  tinged  laterally  and  posteriorly  with  pale  rusty;  middle 

^ine  of  belly  whitish,  sides  and  flanks  metallic  bronze-green,  tinged 

^ith  rusty;   under  tail-coverts  white,  some  of  the  feathers  faintly 

bronzy-grayish  at  base;  bill  and  feet  black.    Length  (skin),  3.80;  wing, 

^•M;  tail,  1.20,  the  middle  feathers  0.50  shorter;  exposed  culmen,  0,85. 

Adult  female  (No.  35170,  Mirador,  Mexico ;  Dr.  C.  Sartorius) :  Above, 

Metallic  golden  green,  much  duller  on  top  of  head,  the  middle  tail- 

'^thers  nearly  pure  green ;  remiges  dull  brownish  slate  or  dusky,  very 

^aiutly  glossed  with  purplish  ;  tail-feathers  next  to  middle  pair  chiefly 

Metallic  green,  the  terminal  portion  black,  shaft  of  the  green  portion 

P^Ie  rufous,  and  outer  web  broadly  edged  toward  base  with  cinnamon- 

^oos  'f  Dext  feather  with  more  than  the  basal  half  of  both  webs,  includ- 
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ing  shaft,  ciDDamou-rufous,  tlie  subterminal  portion  (for  about  0.^ 
an  inch)  bhick,*  the  tip  (for  about  0.15  of  an  inch)  white;  next  feath 
fiiiuihir,  but  with  white  tip  more  cxteu8ive;  outer  feather  similar,  b 
white  tip  stiil  more  extensive  (about  0.22  long),  the  black  correspon 
ingly  reduced,  and  no  green  between  the  black  and  the  rufous.  Bro; 
post-ocular  stripe  (commencing  above  the  eye)^  sides  of  neck,  chi 
throat,  mahir  region,  sides,  and  flanks  uniform  light  cinnamon-biii 
deepest  on  flanks;  chest  mixed  white  and  cinnamon-bufif;  belly  whit( 
under  tailcoverts  pale  creamy  buff;  bill  and  feet  black.  Length  (skin 
3.30;  wing,  1.G5;  tail,  1.10  (middle  feathers  0.10  shorter  and  outer  pa 
0.20  shorter) ;  exposed  culmen,  0.80. 

A  female  (perhaps  not  adult)  from  Arizona  (No.  72535,  near  Cam 
Bowie,  August  7,  1874,  H.  W.  Heushaw)  is  quite  similar  in  coloratio 
to  that  described  above,  except  that  the  entire  chin  and  sides  of  tb 
throat  are  dull  grayish  white,  only  the  median  portion  of  the  tbroa 
(to  within  about  0.30  of  an  inch  of  the  chin  angle)  being  cinnamon-biifl 
Measurements  are  as  follows:  Length  (skin),  3.35;  wing,  1.70;  tail 
1.00;  exposed  culmen,  0.85. 

The  claim  of  this  beautiful  species  [says  Mr.  Heushaw*]  to  a  place  in  our  faan: 
rests  upon  the  capture  of  a  Hiugle  female  near  Camp  Bowie,  Arizona.  *  *  *  I  re 
gret  that  I  am  unable  to  give  any  information  respecting  either  its  habits  or  it«  win 
tive  abundance  in  Arizona.  Probably  it  is  rare,  for  hero,  as  in  certain  other  poiat 
in  southern  Arizona,  the  attention  of  the  party  was  especially  directed  to  the  hiiHi 
min^  birds,  tbe  occurrence  of  novelties  being  rendered  more  probable  by  the  abnu 
danco  of  certain  otbor  species,  and  at  Camp  Bowie  notably  by  the  great  nniiiber  o 
TrochUus  alexandri.  The  well-known  agave  plants  of  this  region  were  hero  ver; 
abundant,  and  their  tall  upright  stems,  surmounted  by  the  short  lateral  stems,  wit  I 
their  sproadiug;  bunches  of  blossoms,  dotted  the  rocky  hillsides  in  every  direcMoi 
and  gave  a  strange,  weird  aspect  to  the  landscape.  Around  these  hnmmiug  binl 
congregated,  showing  an  especial  liking  for  the  nectar  of  the  flowers,  or  possibl; 
finding  in  them  rich  Htorehousus  of  the  minute  forms  of  insect  life,  which  is  the  cbit^ 
part  of  their  diet.  By  taking  a  station  near  one  of  these,  one  could  easily  watch  tb* 
motions  of  these  little  feathered  gems  as  they  darted  to  and  fro,  and,  had  any  otbe 
species  been  even  tolerably  numerous,  it  could  scarcely  have  eluded  our  attention 

Fortnn.itcly  Mr.  Gould  has  been  able  to  give  us,  in  his  l>eautifu 
Monograph  of  the  Trochilidte  (vol.  ill,  p.  143),  a  rather  full  life-histor} 
of  the  Lucifer  Uumining  Bird,  which  is  herewith  transcribed: 

This  beautiful  species,  so  well  known  by  its  trivial  name  of  **  Mexican  Star,"  i' 
a  denizen  of  the  table-lands  of  that  rich  country,  Xalapa,  the  land  of  perpetual  npriiU 
and  of  unsurpassed  climate.  It  was  in  this  fine  region  that  the  bird  came  under  tb< 
observation  of  the  late  Mr.  Bullock,  to  whom  we  are  indebted  for  all  that  is  knowt 
respecting  it,  and  which  is  comprised  in  the  following  extracts  from  his  Six  Montb' 
in  Mexico: 

*'The  house  I  resided  in  at  Xalapa  for  several  weeks  was  only  one  story  high,  i^ 
closing,  like  most  of  the  Spanish  houses,  a  small  garden  in  the  center,  the  roof  V^ 
jectiug  ()  or  7  feet  from  the  walls,  covering  a  walk  all  around  and  leaving  a  stii'^' 
space  only  between  the  tiles  and  the  trees  which  grew  in  the  center.    From  tb« 


*  There  is  a  small  space  of  metallic  green  separating  the  rufoas  from  tbe  black. 
tZooIogy  of  Wheeler's  Survey,  1875,  p.  38.i. 
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LiciFi^B  HvNUiNa  Bird  (Cnlnthnrar  lacifen 
BiBle.    (Cat.  So.  mm-i.  V.  S.  X.  M.    Vallry  of  Mtiico.    Colleclwi  113-  A 
Female.    ICst.  No.  [JS^il.  U.  6.  N.  M.    Arizona.    C'ollmled  liy  o.  T.  B 
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<I|(e8of  these  tile3  to  the  branchcH  of  the  trees  in  the  garden  the  spidorH  ha<l  upread 
heir  iuuunior.'fl)le  webs  80  closely  and  compactly  that  they  resembled  a  net.  I  have 
requeutly  watched,  with  much  amusement,  the  cautious  peregriuation  of  the  Ilum- 
liug  Bird,  who,  advancing  beneath  the  web,  entered  the  various  labyrinths  and 
ells  in  search  of  entangled  flies,  but,  as  the  larger  spiders  did  not  tamely  surrender 
iieir  booty,  the  invader  was  often  compelled  to  retreat;  being  within  a  few  feet,  I 
onld  observe  all  their  evolutions  with  great  precision.  The  active  little  bird  gen- 
rally  passed  once  or  twice  around  the  court,  as  if  to  rccounoiter  his  ground,  and 
inimenced  his  attack  by  going  carefully  under  the  nets  of  the  wily  insect  and  seiz- 
ig  by  surprise  the  smallest  entangled  flies,  or  those  that  were  most  feeble.  In 
iceuding  the  angular  traps  of  the  spider,  great  care  and  skill  were  required;  some- 
men  he  had  scarcely  room  for  his  little  vrings  to  perform  their  office,  and  the  least 
aviation  would  have  entangled  him  in  the  complex  machinery  of  the  web  and 
ivolved  him  in  ruin.  It  was  only  the  works  of  the  smaller  spider  that  ho  durst 
ttack,  as  the  larger  sort  rose  to  the  defense  of  their  citadels,  when  the  besieger 
oiild  shoot  off  like  a  sunbeam  and  could  only  be  traced  by  the  luminous  glow  of  his 
(fulgent  colors.  The  bird  generally  spent  about  10  minutes  in  this  predatory  excur- 
on  and  then  alighted  on  a  branch  of  the  Avocata  to  rest  and  refresh  himself,  placing 
is  crimson  star-like  breast  to  the  sun,  which  then  presented  all  the  glowing  tire  of 
16  ruby  and  surpassed  in  luster  the  diadem  of  monarchs.  Europeans  who  have 
)eu  only  the  stuffed  remains  of  these  little  feathered  gems  in  museums  have  been 
liariued  with  their  beautiful  appearance,  but  those  who  have  examined  them  whilst 
ving,  displaying  their  moving  crests,  throats,  and  tails,  like  the  Peacock,  in  the 
lu,  can  never  look  with  pleasure  on  tbeir  mutilated  forms.  I  have  carefully  pre- 
inrcd  about  two  hundred  specimens  in  the  best  possible  manner,  yet  they  are  still 
utthe  shadow  of  what  they  were  in  real  life.  The  reason  is  obvious,  for  the  sides 
f  tbe  lamime  or  fibers  of  each  feather,  being  of  a  different  color  from  the  surface,  will 
haoge  when  seen  in  a  front  or  oblique  direction,  and,  as  each  lamina  or  fiber  turns 
poD  the  axis  of  the  quill,  the  least  motion,  when  living,  causes  the  feathers  to 
hange  suddenly  to  the  most  opposite  hues.  Thus  the  one  from  Nootka.  Sound 
haD^es  its  expanded  throat  from  the  most  vivid  lire  color  to  light  green;  the  Topaz- 
liroated  does  the  same,  and  the  Mexican  Star  changes  from  bright  crimson  to  blue. 

"The  sexes  vary  greatly  in  their  plumage,  so  much  so  that  the  male  and  female 
onld  not  have  been  known  had  they  not  been  seen  constantly  together  and  proved 
o  beso  by  dissection.  They  breed  in  Mexico  in  June  and  July;  and  the  nest  is  a 
^aiitiful  specimen  of  the  architectural  talent  of  these  birds;  it  is  neatly  constructed 
^i'h  cotton  or  the  down  of  the  thistle,  to  which  is  fastened  on  the  outside,  by  some 
i^ntinous  substance,  a  white,  flat  lichen  resembling  ours. 

"Tbe  female  lays  two  eggs,  perfectly  white  and  large  for  the  size  of  the  bird ;  and 
^c  Indians  informed  me  they  were  hatched  in  '^  weeks  by  the  male  and  female 
'ttiujT  alternately.  When  attending  their  young  they  attack  any  bird  indiscrim-^ 
•^'itely  that  approaches  the  nest.  Their  motions  when  under  the  influence  of  anger 
'f  fear  are  very  violent,  and  their  flight  rapid  as  an  arrow ;  the  eye  can  not  follow 
"^'ui;  but  the  shrill,  piercing  shriek  which  they  utter  on  the  wiug  maybe  heard 
''hen  the  bird  is  invisible.  They  attack  the  eyes  of  the  larger  birds,  and  their  sharp, 
'^'<)<llelike  bill  is  a  truly  formidable  weapon  in  this  kind  of  warfare.  Nothing  can 
'^^ed  their  fierceness  when  one  of  their  own  species  invades  their  territory  during 
he  breeding  season.  Under  the  influence  of  jealousy  they  become  perfect  furies; 
"6ir  throats  swell,  their  crests,  tails,  and  wings  expand  ;  they  fight  in  the  air  (ntter- 
"f>  a  shrill  noise)  till  one  falls  exhausted  to  the  ground.  I  witnessed  a  combat  of 
"'»  kind  near  Otumba  during  a  heavy  fall  of  rain,  every  separate  drop  of  which  I 
apposed  sufficient  to  have  beaten  the  puny  warriors  to  the  earth. 

"In  sleeping  they  frequently  suspend  themselves  by  the  leet,  with  their  heads 
'ownwards,  in  the  manner  of  some  parrots. 

"These  birds  were  great  favorites  of  the  ancient  Mexicans.    They  used  the  feath- 
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crH  as  oruamoDts  for  their  superb  mantles  in  the  time  of  Montezuma,  and  in  enibroid- 
oriug  the  pictures  so  much  extolled  by  Cortez.  Their  name  signifies  in  the  Indian 
languap;e  '  beau'.s  or  locks  of  the  sun/  and  their  feathers  are  still  worn  by  the  Indian 
ladies  as  ornaments  for  the  ears/' 

I  have  numerous  specimens  of  this  bird  in  my  collection,  and  observe  that  those 
procured  in  one  locality  differ  somewhat  from  those  obtained  in  another ;  for  in- 
stance, the  examples  collected  by  my  friend  Floresi  in  the  neighborhood  of  the  Real 
del  Monte  mines  are  larger  and  altogether  more  powerful  birds  than  those  brought  to 
this  country  by  M.  8all6  and  other  collectors  from  Cordova.  Bullock  speaks  with 
great  truth  when  he  states  that  the  sexes  differ  considerably,  for  it  is  only  those 
pt^rsons  who  are  conversant  with  this  extensive  gronp  as  a  whole  who  can,  with  any 
degree  of  certainty,  pair  many  of  the  species. 

Genus  AMAZILIA  Reichrnbach. 

Amazilia  Rricii.,  Syst.  Av.,  1849,  pi.  39.    Type,  Ortharhynchut  amazili  Lkss. 
AmazilU  GRKYf  Gen.  B.,  i,  1840. — Amaziliua  Bonap.,  1849. — Amazillia,  ScL.  andSALV., 

ia")9. 
Pifrrhophcpna  Cab.  and  Hrixe,  Mus.  Hein.,  iii,  1800,35.    Same  type. 
llemithylaca  Cab.  and  Heine,  Mus.  Hein.,  in,  1860,  37.    Type,  Trochilus  niveoventrit 

Gould. 
Hemistilhon  Gould,  Introd.  Troch.,  oct.  ed.,  1861,  149.    Type,  Atnazilia  ocai  Gould. 
Eranna  Heine,  J.  f.  O.  1863,  187.    Type,  Omismya  cinnamomea  Less. 
Eratina  Heine,  J.  f.  O.,  186:J,  190, 191.    Type  Trochilua  iodnrtu  Saucbrott. 
Ariana  Mui«s.  and  Veiik.,  Class.  Troch.,  1866,  'Mi.    Type,  Drochilus  niveorenter  Gould. 
lA-HCodora  MuLS.  and  Vrrr.,  Hist.  Nat.  Ois.-Moaoh.,  i,  1877,  309.    Type,  TrockilMd- 

wardi,  Boitrc.  and  Delattr. 
Mijh'ies  (HubgenuH)  MuLS.  and  Verr.,  Hist.  Nat.  Ois.-Mouch.,  1, 1877, 284.    Type,  Tto- 

ehilua  yucafanensifi  Cabot. 
Saucerottia  BoT^AP. J  Compt..-Rend.,  la')©,  381.    Type,  TroohiluB  saucerottii  BoURC.  and 

Delattr. 
Erythronota  Gould,  Intr.  Troch.,  oct.  ed.,  1861,  16.     Ornismya  eryihronota  Less. 
Eratopia  Hkinr,  J.  f.  O.,  1863,  191.    Type,  TrochUus  oyanifronB  BouRC. 
Er anuria  Hkine^  J.  f.  O.,  1863,  191.    Type,  Erythronota  elegans  Gould. 
Lisaria  MuLS.,  Cat.  Ois.-Mouch.,  187r>,  11.    Type,  Hemitkylaca  wanzetPiczi  Cab.  and 
Heine. 

Generic  characters. — Bill  longer  than  head,  straight;  nostrils 
uncovered;  wing  normal;  tail  more  than  half  as  long  as  wing,  emar- 
ginate,  the  feathers  broad  and  rather  stiff;  tarsi  densely  feathered; 
under  parts  plain  metallic  green,  plain  cinnamon-rnfous,  or  green  ante- 
riorly, and  white,  buff,  or  cinnamon-rufous  posteriorly,  the  chest  some- 
times white;  tail  chestnut,  purplish  black,  or  blue-black;  sexes  alike. 

Although  the  two  dozen  or  more  species  which  Mr.  D.  G.  Elliot*  has 
included  in  this  genus  have  usually  been  distributed  through  a  greater 
or  less  number  of  so-called  genera,  I  am  forced  by  a  careful  examination 
and  comparison  of  the  types  of  the  several  generic  names  given  iu  tbe 
above  synonymy  to  agree  with  the  gentleman  just  mentioned  io  his 
reduction  of  these  names  to  the  rank  of  synonyms.  Amazilia  oea^ 
Gould  and  Erythronota  elegans  Gould,  I  have  not  seen,  bat  have  little 
doubt  that  the  names  Hemistilhon  Gould  and  Erasuria  Heine,  based 
upon  them,  respectively,  are  also  synonymsof  Amazilia,    In  fact,  some 


*  Classification  and  Synopsis  of  the  Trochilidte,  pp.  216-2S6. 


THE   HUMMING   BIRDS.  363 

other  fn*onps  of  species*  which  even  Mr.  Elliot  has  allowed  to  stand 
18  genera  come  so  very  close  to  Aniazilia  in  their  structural  and  other 
characters  that  it  may  prove  necessary  to  refer  them  also  to  the  last- 
lamcd  genus. 

The  twelve  species  of  Amazilia  (as  recognized  by  Mr.  Elliot)  found 
between  the  United  States  and  Panama  may  be  distinguished  by  the 
Wlowing  characters: 

Common  Cha^ractebs. — Above  green, bronze-green,  or  bronzy;  the 
tail  rufous,  chestnut,  bronzy,  purple,  or  blue-black;  lower  parts  green 
interiorly  or  entirely  light  cinnamon;  sexes  alike. 

i'.  Lower  parts  partly  green . 
V,  BeUy  pure  white. 
c'.  Tail  porpliRh  black.     Hah.  Costa  Rica  to  Panama. 

A.  iiirvovent^r  (Gould).     White-hcUied  JTumming  BirdA 
c^.  Tail  deep  bronze.     Had,  IsthniUH  of  Panama. 

A,  edwardii  (De  Latt.  and  BOURC).     Edward^s  Humming  liird.t 
h'.  BeUy  not  white. 
c'.  Tail  bine-black  or  dark  steel-blno. 
dK  Secondaries  entirely  black  or  bine-black.     Hah,  Nicaragua  and  Costa  Rica. 

A,  sophi(r  (lUniRC,  and  Mifls.).     Sophia's  Humming  Bird,^ 
(P.  Secondaries rufous-cbestnnt,  tipped  with  blne-bhick.     Hah,  Guatemala  and 
Nicaragua  (Pacific  side). 

A,cyanura  Gould.    Blue-tailed  Humming  Bird.\\ 
<^.  Tail  bronzy,  purple,  or  chestnut, 
d'.  Tail  greenish  bronze.     Hah.  Eastern  Mexico. 

A,  ocai  Gould.    IT  Oca's  Humming  Bird.^ 
dr.  Tail  purple  or  chestnut. 
eK  Secondaries  partly  rufous. 
/'.  Secondaries  with  more  than  basal  half  rufous;  tail  deep  chestnut  glossed 
with  purple,  the  middle  feathers  pnrple.     Hah,  Southern  Mexico. 

A.  heryUina  (LicnT.).     Beri/lline  Humming  Bird.*"* 
/*.  Secondaries  with  not  more  than  basal  half  rufous;  tail  rich  bronze- 
purple.     Hah,  Guatemala. 

A.maria  (HouRC.).tt     Marin's  Humming  Bird, 
c*.  Secondaries  without  any  rufous. 
/'.  Belly  and  Hanks  dull  brownish  gray;  lores  deep  rusty.     Hah.  South- 
eastern Texas  to  Ecuador. 

J.fuscicaudata  (Fras.).     Rieffer's  Humming  Bird,     (Page  .%(».) 


•  v». 


For  example:  Agyriria  Kkicii.,  T'ranomitra  Rkicii.,  Eucvphala  Kkicii.,  Timolia 
^^CLS.,  Arinia  Muls.,  and  CallipharuH  Elliot. 

^Trockilus  ( f )  niveoventer  Gould,  P.  Z.  S.,  1850,  Ifil.    Amazilia  nireireuiris  Elliot 

Class,  and  Synop.  Troch.,  1879,  2-22. 

\Trochilu8  edwardi  De  Latt.  and  BouRC.Kev.  Zool.,lH4n,  308.  Amazilius  cdwardi 
Bo:vAP..  Consp.,  1, 1850, 78. 

^  Trochilus  sophice  BouRC.  and  Muls.,  Ann.  Soc.  Lyons,  ix,  184G,  318.  Amazilius  sophice 
Boxap.,  Consp.,  I,  IHjV),  78. 

I  Amazilia  cyanura  Gould,  Mon.  Troch.,  pt.  xviii,  1850,  pi.  12;  vol.  v.  pi.  315. 

%  Amazilia  ooai  Gould,  Ann.  Mag.  N.  70,  ser.  3,  iv,  1859,  90 ;  Mon.  Troch.,  v,  1801,  pi. 
^, 

••  Trochilus  heryVinus  LiciiT.,  Preis-Verz.,  1830,  No.  20.  Amazilia  heryllina  Gould, 
kion. Troch.  pt.  XXII,  1801  (vol,  v,  18(>1,  pi.  312). 

tt TroekiluM maria BouRC. .Ann. Soc. Ag. Lyon, IX,  1840, 319.  Amatilia marioB Elliot^ 
^njMs.  and  SyDop.  Troch.,  1879, 222. 
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p,  R«>11y  and'fiankfl  cinnamon-rufonH  or  pale  ciiiDamon  ;  lores  not  distinctly 
rusty. 
<7'.  liclly  and  fltiuks  deep  cinnanjoii-Tiifoim.     i/ali.  Yiicatai). 

A.  ynvatanensia  (C'akot).     CahoVB  Jltimmins  lOri.* 
g"^.  lielly  iind  llanku  pale  cinnauiun  or  ciunamou-biifi*.     JRah.  Eiisteni 
Mexico,  iiortb  to  Koiitbeasteru  Texas. 
A.  cermniventris  GovJA),    Buff- bellied  Honixning  Bird.    (Page  364.) 
1-.     Lower  parts  entirely  cinnauion. 

/»'.  Smaller  (winj^  ^.15-2.25,  exiiosed  cnlnieu  0,80-0.^8).    JIab.  WcBtern  Mcsicoand 

Yiieatan  to  Nicarnj^na. 

A .  cinnamomea  (Lkss.)  Civnamomeus  HHwmiiifi  Bird,^ 

h^.  Larjijer  (wing  2.r>0-'2.70,  exposed  cultuen  O.IK) — 1.05).     Uab.  Tres  Marias  Wanda, 

western  Mexico.  A.  graysani  Lawk.     Grayaovs  Humming  Bird.t 

BuFF-BKLLiED  HUMMING  BiRD.    AmaziUa  cerviniventrii  Gould. 

Amazilius  cervinireuirift  Gould,  P.  Z.  S.,  1856, 150. 

Amazifia  crrrinivcntria  GoULD,  Mon.  Troch.,  pt.  Xlii,  la')?,  pi.  12;  vol.  V.lSfil,  pi- 

301).— Merrill,  Bull.  Nutt.  Orn.  CI  ,  n.  Jan.  1877,   26  (Ft.  Brown,  Texas). 
Amazileayitcatanin^iaM'EiimLL  and  RiDcw.,  Pr.  U.   S.  Nat.  Mus.,  i,  1878,148  (Ft. 

Brown,  Texas  ;  not  TrochiluayucatanentiaijAhOT). 
Fawn-breast^l  Aniazili  (Gould). 
Rnfons-bellied  llununing  Bird  (CouES). 
L'Aniazili  a  ventre  do  bicbe  (Miilsant  and  Vkrreaux). 
Cbupamirto  de  peclio  verdo  y  viontro  rastafio  (D*0ca). 

Kange. — Eastern  Mexico,  north  to  the  lower  Rio  Grande  Valley,  in 
Texas. 

Sp.  Char. — ^4^?//^  (hoik  sexes):  Lore^  greenish  or  dull  brownish  (never  ; 
rusty);  belly  and  flanks  pale  dull  cinnamon-buff*;  upper  parts  metallic  ^ 
bronze  or  bronze-green,  the  upper  tail-coverts  somewhat  tiflged  \vitli  i 
rusty  on  basal  portion;  tail  rufous-chestnut  (glossed  with  purple  on  tli6  J 
under  surface),  the  feathers  broadly  tipped  and  margined  terminally  ] 
with  metallic  bronze;   some   specimens    (immature  specimens  onlyl)] 
with  a  considerable  blackish  subterminal  space  on  one  or  both  webs  of 
all  but  the  middle  pair  of  feathers ;  chin,  throat,  and  chest  brilliant 
metallic  Paris-green  ;  l)reast  metallic  bronze-green ;  bill  reddish  (ligbt ! 
brownish  in  dried  skins),  blackish  terminally;  length  about  4.OO-4.50;i 
wing,  2.15-2.25;  tail,  1.35-1.00,  slightly  emarginated;  exposeil  calmeHf 
0.75-0.82,     Yoinif/  similar  to  adult,  but  upper  mandible  black,  upper 
tail-coverts  broadly  margined  with  rusty,  and  tail- feathers  (except  mid- 
dle pair)  with  a  more  or  less  extensive  subterminal  space  of  blackish  on 
one  or  both  webs,  the  median  portion,  however,  iuelading  shaft,  cheBt-i 
nut. 

Adult  male  (No.  90749,  Fort  Brown,  Texa«,  Dr.  J.  O.  Merrill,  U.  &  j 
Army ):  Above  metallic  green,  tinged  with  bronze,  the  top  of  the  head  j 
very  much  duller;  upper  tail  coverts  bronze-green,  their  basal  i)ortion  ; 


*  Trochilntt  yucatanenn'm  Cabot,  Proc.  Nat.  His.  Soc,  Bost.,  1845,  74.   AmaziUa  f^ct  j 

tanenHiH  GoULD,  Mon.  Troch.  pt.  xxiii,  18G1  (vol.  v,  1861,  pi.  308).  ^ 

i  Ortiisw  yn  cinnamomea  Less.,  Rev.  Zool.,  1842,  175.  Amasilia  cinnamomea  EW(^  j 

Class,  and  Synop.  Troch.,  1870,  219. 

t.  Amazilia  (ryrrhophwna)  grayaoni  Lawr.,  Ann.  Lye.  N.  Y.,  l9tS7,  404. 
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(partially  exposed)  dull  cionaQion-rufous;  tail  clear  chestnut,  the  two 
middle  feathers  broadly  greenish  bronze  at  tips  (for  about  .28  of  an  inch 
along  shaft  and  for  a  much  greiiter  distance  along  edges) ;  rest  of  the 
tail-feathers  similarly  tipped  with  bronze,  but  this  color  gradually 
decreasing  in  extent  to  the  outer  pair,  on  the  inner  web  of  which  the 
bronze  is  reduced  to  a  very  small  angular  space  next  to  the  terminal 
[K)rtion  of  tlie  shaft;  under  surface  of  tail  faintly  glossed  with  purple; 
remiges  dull  brownish  slate  or  dusky,  faintly  glossed  with  purplish. 
Sides  of  head  metallic  green,  like  hind  neck,  etc.;  chin,  throat,  and 
shest  brilliant  metallic. Paris-green;  breast  metallic  bronze-green  (ex- 
tending farthest  back  laterally),  the  basesof  the  feathers  dull  grayish 
cinnamon ;  belly  and  flanks  light,  buffy  cinnamon,  the  under  tail-coverts 
eiimceous-cinnamon ;  downy  femoral  tufts  white;  short  dense  feathers 
clothing  thighs  and  upper  part  of  tarsus  dull  white,  tinged  with  pale 
buffy-grayish.  Upper  mandible  pale  brown  (reddish  in  life!),  tipped 
with  blackish  for  about  0.15  of  an  inch;  lower  mandible  similar,  but 
paler.  Length  (skin),  4.00;  wing,  2.25;  tail,  1.50,  middle  feathers  0.20 
shorter;  exposed  cul  men,  0.80. 

Young  male  (No.  74337,  Fort  Brown,  Texas,  August  23, 1877 ;  Dr.  J.  C. 
Merrill):  Generally  similar  to  the  adult  as  described  above,  but  upper 
parts  much  more  golden  bronze-green,  feathers  of  lower  back  and  rump 
margined  terminally  with  dull  light  rusty  and  upper  tail-coverts  broadly 
margined  with  light  rusty;  middle  tail-feathers  with  outer  webs  wholly 
doll  metallic  bronze,  the  terminal  portion  of  both  webs  copper-bronze; 
other  tail-feathers  marked  subterminally  with  purplish  black,  this  re- 
duced on  outer  feather  to  an  edging  to  outer  web,  but  on  next  to  the 
middle  pair  occupying  the  greater  i)ortion  of  both  webs  near  the  tip; 
top  of  head  dull  blackish  brown,  passing  into  dull  rusty  brown  laterally. 
Throat  and  chest  not  continuously  brilliant  green,  but  this  color  inter- 
spersed with  patches  of  dull  buffy  and  grayish-brown  feathers.  Upper 
tnandible  black,  becoming  brownish  at  base;  lower  pale  brownish, 
blackish  at  tip. 

Young  female  (No.  74339,  same  locality  and  collector,  date  not  given): 
Similar  to  the  young  male  as  described  above,  but  back,  etc.,  purer 
less  bronzy)  green,  middle  pair  of  tail-feathers  wholly  bronze  (darker 
ind  more  coppery  terminally),  purplish  black  subterminal  spaces  to 
)ther  tail-feathers  much  more  extensive  and  more  distinct,  belly  and 
lanks  much  duller  and  grayer  buHy,  and  only  the  basal  half  of  the 
luder  mandible  light  colored. 

This  bird  is  so  closely  related  to  the  A.  yueatancnsis  (Cabot)  of  Yuca- 
tan that  there  is  a  strong  probability  that  it  will  prove  to  be  merely  a 
race  of  the  same  species.  Although  the  type  of  A,  yucatanensis  ex- 
hibits some  characters  of  plumage  which  I  have  not  been  able  to  recog- 
nize inany  of  the  examples  of  A.  ccrviniventris  which  I  have  been  able 
to  examine,*  additional  specimens  show  these  dilfcrences  to  be  incon- 


•  ^oProccediD|^8  of  tho  U.  8.  Xatioual  Museum,  Vol.  iv,  pp.  *25,*26, 
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staut  aud  therefore  not  diagnostic,  thus  reducing  the  differential  char- 
acters of  the  two  forms  to  the  coloration  of  the  under  parts  aloue,  i. 
yticatanensia  having  the  breast,  belly,  sides,  flanks,  and  under  tail- 
coverts  much  deeper  in  color,  or  a  clear  deep  cinnamou-rufous,  the 
absence  of  any  distinct  wash  of  bronze-green  on  the  sides  of  the  breast 
rendering  the  contrast  between  the  brilliant  green  of  the  throat  aud 
chest  and  the  cinnamon-rufous  color  which  follows  it  much  more  abrapt 
and  conspicuous. 

The  Buft'-bellied  Humming  Bird,  the  plainest  species  of  the  family 
that  has  hitherto  been  added  to  our  fauna,  was  first  obtained  within  oar 
limits  by  Dr.  J.  G.  Merrill,  U.  S.  Army,  at  Fort  Brown,  Texas,  in  187(1 
It  was  there  an  abundant  summer  visitor,  being  particularly  numerous 
on  the  military  reservation.  It  seemed  to  be  perfectly  at  home  amoug 
the  dense  tangled  thickets,  darting  rapidly  among  the  bushes  and 
creeping  vines,  and  was  so  active  that  si)ecimeus  were  obtained  with 
ditliculty.  It  was  rather  a  noisy  bird,  its  shrill  cries  usually  first  attract- 
ing attention  to  its  presence.* 

Mr.  George  B.  Sennett  met  with  it  at  the  same  place  the  followiug 
year,  but  only  obtained  one  specimen,  which  was  shot  while  hoveriog 
over  wild  flowers  near  the  ground,  among  cacti  and  low  bushes,  f 

I  am  unable  to  add  anything  further  regarding  its  habits. 

RiEFFKii's  Humming  Hird.    AmazUia  fuscicaudata  (Fraser). 

(Plate  XLiii.) 

Ti'ochUna /u8cicandatH8  Fuas.,  i*.  Z.  S.,  1840, 17  (Ecuador). 

AmasUia  fuacicaadaia  M KKKILL  and  KiDdW. ,  Pr.  U.  !S.  Nat.  Miis.,  i,  Oct.,  1878, 147 
(Fort  Browu,  Tcxjw). 
lyochilna  rkfferi  BoUKC,  Auii.  Sci.  Pbys.  et  Nat.  Lyon,  1S43,  45. 

AmaziUa  riefferi  Kkich.,  Av;  SyHt.  Nat.,  1849,  pi.  39.— UoULO,  Mon.  Trocb.,  pt- 

XIX,  IH()(),  pi.  14  ;  vol.  V,  18U1,  pi.  :U1. 
Pyrrhophivna  ricferi  Cau.  and  Hkink,  Miis.  H«ni.,  iij,  1860,  36. — Merrill,  Bali. 
Nutt.  Orn.  CI.,  I,  Nov.,  1870,  Si  (Fort  Brown,  Texas). 
Rietter'8  Aniazili  ((ioULD). 
DdHky-tailed  l[iiniiuin^  Bird  (Coues). 
L'Ariane  dc  Kieller  (Mui^ant  aud  Verreaux). 

l^AWGE. — The  whole  of  Central  America  and  eastern  Mexico ;  north 
to  the  lower  Kio  Grande  Valley  in  Texas;  south  to  Ecuador. 

iSp.  Char. — Lores  rusty ;  breast  and  belly  pale  brownish  gray ;  upp**' 
part.s  metallic  bronze  green,  darker  on  top  of  head,  more  bronzy  or 
golden  on  rump;  tail  deep  clie>:tnnt,  including  middle  feathers,  tbe 
feathers  tipped  and  margined  more  or  less  extensively  with  bronze  or 
purplish ;  throat  and  chest  brilliant  metallic  yellowish  green,  the 
fearhers  pale  grayish  beneath  the  surface,  showing  wherever  the 
feathers  are  disarranged;  sides  and  tianks  bronze-green;  under  tail- 

•  Vr.  V.  S.  Nat.  Muh.,  Vol.  i,  1879,  pp.  149,  150. 

t  Bull.  U.  S.  Gaol.  &  Geog.  Surv.  Terr.,  Vol.  IV,  No.  1,  p.  36. 


KlEFFERJi  IIi-mjiim;  RlRI 
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verts  chestuut-rufous ;  anal  and  femoral  downy  tufts  white ;  bill  red- 
}b  at  base  tor  a  greater  or  less  distance  (brownish  in  dried  skins), 
d  terminal  portion  black;  length  (skins),  about 3.80-4.35;  wing,  2.00- 
0;  ttiil,  1.45-1.70;  exposed  culmen,  0.70-0.90.  Adult  female  similar  to 
3  male,  but  usually  more  or  less  duller  in  color.  Yoiin^  similar  to 
ults,  but  plumage  duller,  the  rump  more  tinged  with  rusty,  and  the 
ad  washed  with  rusty. 

A.dult  male  (No.  50370,  Guatemala  City,  Guatemala ;  Dr.  Van  Patten): 
K)ve  metallic  bronze-green,  more  decidedly  bronzy,  but  also  darker 
d  duller,  on  top  of  head,  the  rump  inclining  to  golden  bronze;  upper 
1-coverts  and  tail,  including  middle  pair  of  feathers,  chestnut,  the 
ter  glossed  with  purple  (especially  underneath),  and  each  feather 
>adly  margined  terminally  with  deep  bronze,  this  color  also  edging 
I  outer  webs;  remiges  dull  brownish  slate  or  dusky,  faintly  glossed 
th  purplish.  Lores  deep  rusty;  chin,  malar  region,  throat,  and 
est  brilliant  metallic  yellowish  green,  somewhat  broken  by  the  light 
iyish  brown  basal  portion  of  the  feathers  here  and  there  exposed  ; 
ies  and  flanks  metallic  bronze-green;  median  portion  of  breast  and 
lly  light  grayish  brown;  femoral  and  anal  tufts  white;  under  tail- 
certs  light  chestnut.  Upper  mandible  brown  (reddish  in  life),  tipped 
d  edged  with  blackish ;  under  mandible  brownish  white  (r^  or  flesh- 
lored  in  life),  with  tip  dusky  ^  feetdusky.  Length  (skin),  3.80;  wing, 
(0;  tail,  1.40  (middle  feathers  0.05  shorter);  exposed  culmen,  0.78. 
Adult  female  (No.  38987,  Panama,  January  7,  1865 ;  Fred.  Hicks) : 
milar  to  the  male,  as  described  above,  but  tail  and  its  coverts  rather 
:hter  chestnut;  belly  much  lighter  brownish  gray,  and  bill  more  ex- 
Q8ively  dusky.  Length  (skin),  3.80,  wing,  2.10;  tail,  1.35;  exposed 
Imen,  0.85. 

Youny  female  (No.  40452,  San  Juan,  Nicaragua,  June  7,  1865;  H.  B. 
3lland) :  Similar  to  the  adult,  but  duller  green  above,  with  feathers 
the  lower  back  and  rump  broadly  margined  with  rusty;  anterior 
nrer  parts  with  green  much  less  brilliant  and  much  interrupted  by 
ill  brownish  gray,  approaching  grayish  white  on  the  chin.  Upper 
audible  entirely  blackish. 

With  very  numerous  specimens  before  me,  representing  various  local- 
es, from  eastern  Mexico  to  Bogota,  I  am  unable  to  discover  any 
nstant  differences  coincident  with  locality,  even  in  specimens  from  the 
ost  remote  districts.  There  is  a  considerable  range  of  individual  varia- 
m^  involving  the  amount  of  blackness  of  the  maxilla  (some  specimens 
iving  the  upper  mandible  wholly  blackish  except  the  extreme  base, 
hile  in  others  only  the  end  is  dark-colored),  length  of  wing  and  bill,  etc. 
lese  differences,  however,  appear  to  be  purely  individual,  and  not  at 
1,  80  far  as  I  can  see,  local.  Some  Costa  Eican  specimens  are  the 
rgest  in  the  collection,  as  well  as  the  darkest  in  color,  but  there  is 
del)  variation  in  both  respects  in  a  series  of  8  examples  from  that 
untry. 
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A  specimen  from  Guayaquil,  Ecuador,  however,  (No.  54961,  Dr.  Des- 
trnj::e)  labeled  by  M.  Lawrence  "  riefferi  x^T.jactinda^^  on  the  other  hand, 
ditl'ers  decidedly  from  all  more  northern  examples,  iucludinf;:  those  from 
Colombia,  in  the  very  much  lighter  color  of  the  tail-coverts,  tail,  ami 
abdomen,  the  latter  being  very  nearly  white,  instead  of  brownish  fjray 
or  grayish  brown. 

Like  the  allied  liuff-bellied  Humming  Bird,  Rieflfer's  Humming  Bird 
was  first  taken  within  the  Uniied  States  by  Dr.  J.  O.  Merrill,  U.  S. 
Army,  who  examined  a  living  specimen  brought  to  hifii  by  a  soldier  at 
Fort  Brown,  but  which  subsequently  escaped.  Fortunately,  however, 
Dr.  Merrill  had  taken  a  careful  description  of  the  bird  while  in  his  pos- 
session, so  there  can  be  no  question  as  to  the  correct  identification  of 
the  s|)eeies. 

I^ut  little  has  been  recorded  of  the  habits  of  this  si)ecies,  the  follow- 
ing, from  (lOuUrs  monograph,  being  all  that  I  have  been  able  to  find: 

Mr.  Hridj^eH  iuinid  it  fcediug  on  a  Malvaccous  plant  uear  the  Boqaeti,  at  au  elera* 
tioii  of  4f000  feet;  Mr.  Sulvin  mot  with  it  nt  Coban  in  November,  and  aUo  uear 
Hezl)a1,  and  remarked  tliat  it  was  far  from  common  at  Coban,  and  that  all  the  speci- 
mens he  prociirod  appeared  to  be  males;  and  Mr.  Fraser  noticed  it  feedini;  from  the 
bark  of  a  lar<;(r  tree  in  the  forest  of  Babahoyo  in  Ecuador,  and  atates  that  when  be 
arrived  in  Ksmeraldas  in  October  it  was  by  no  means  uncommon,  feeding  morDinj; 
and  eveninjij  around  the  eaves  of  the  house ;  in  November  it  was  very  scarce,  and  in 
December  not  to  be  seen. 

Genus  BASILINNA  Boie. 

JiasiHtina  BoiK,  Isis,  1831,  540.    Type,  Trochilua  leucots  Vieill. 
Ihliopadica  Gon.i),  Mon.  Troch.,  i)t.  xv,  1858.    Type,  IVochilus  melanotis  SWAWS., 
=  T.  leucoth  ViKiLL. 

(iKNERic  CHAUACTEUS. — Similar  to  Aviazilm^  hnt  bill  broader,  aud 
more  dc  nuded  at  the  base,  tlie  frontal  apex  beinp:  considerably  posterior 
to  the  mental  apex,  and  sexes  very  ditt'erent  in  coloration. 

This  «j:enus  is  so  closely  related  to  Amact^ia  that  the  sexual  difference 
in  coloration  is  the  most  obvious  difference.  Only  two  species  are 
known,  their  diagnostic  cliariictiTs  being  iis  follows: 

Common  Chakacteks.— Above  metallic  green,  darker  or  duller  on 
top  of  head ;  tail  mainly  chestnut  or  blackish,  the  middle  featbers, 
however,  with  more  or  less  green;  a  broad  and  very  conspicuous  white 
stripe  behind  eye,  with  a  black,  dusky,  or  brownish  one  immediately 
beneath  it,  across  ear-coverts.  Adult  males  with  forehead  and  chiu 
black  or  deep  blue,  the  throat  and  upper  part  of  chest  brilliant  metallic 
green.  Adult  females  with  to|)  of  hea<l  dull  brownish  (sometimes  tingt'il 
with  green),  and  lower  j)arts  pale  cinnamon  (with  or  without  green  spots 
on  throat)  or  dull  grayish  white  with  sides  green. 

rt'.  Tail  mainly  chcHtnut;  posterior  lower  part*  palo  cinnamon.  Adult  male:  Fo»- 
Iioad  and  rliin  opaqno  hiack,  or  dnil  hlne-hlack  ;  middle  tail-feathers  chestnut 
(•••ntrally,  nictallii-  f^rrcn  extoriorly,  the  rost  without  dusky  snbterminal  b^^ 
ov  spot.  Adult  J'cmalv:  Lower  parts  pah>  cinnamon,  with  or  without  gw*** 
spots  on  throat;  middle  tail-loatlnTs  entirely  j;reen,  the  rest  marked  by  » 
more  or  h?.ss  <listinct  snhtcmiinal  spot  of  dnsky.  llab.  Southern  portion  of 
Lower  California.    Ji.  xantim  {Lkwk.).    Xantua'B  Uumming  Bird.    (Page 369-) 
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• 

a^  Tail  maioly  blackish ;  posterior  lower  parts  dull  whitish,  mixed  with  grayish 
browu  and  greenish.  Adult  male  with  forehead  and  chin  deep  rich  bine; 
middle  tail-feather  entirely  metallic  green  or  bronze,  the  others  tipped  with 
green  or  bronzy.  Adult  female :  Lower  parts  dull  light  grayish,  or  grayish 
white,  more  or  less  spotted  with  green,  the  sides  almost  continuously  of  this 
color ;  middle  tail-feathers  entirely  green  or  bronzy,  the  others  black,  the  two 
or  three  outer  ones  tipped  with  dull  grayish.  Hab,  Highlands  of  Guatemala 
and  Mexico.  B.  leuootis  (Vieill.).     White-eared  Humming  Bird,* 

Xantus's  Humming  Bird.     Basilinna  xantusi  {hAYTR,). 

(Plate  XLiv.) 

Amazilia  zantusi  Lawk.,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  April,  1860,  109  (female). 
Heliopixdica  xantu^ii  Gould,  Mon.  Troch.,  pt.  xxi,  18(>l,  pi.  2;  vol.u,  1861,  pi. 
65.— Coop.,  Orn.  Cal.,  i,  1870,  365.— B.  B.  aud  R.,  Hist.  N.  Am.  B.,  ii,  1874,  467, 
pi.  47,  fig.  3. 
Banlinna  xantkuH  Elliot,  Class,  and  Synop.  Troch.,  1879,  227. 
BaHlinna  xantusi  RiDGW.,  Pr.  U.  S.  Nat.  Mns.,  in,  1880, 6, 188. 
BrlioptPdica  oaataneocauda  Lawr.,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  Apr.,  1860,  145 

(male).— Elliot,  Illnstr.  B.  N.  Am.,i,  1869,  p.  xxii. 
LeCoelig^ne  de  Xanthns  (Mulsant  and  Verreaux). 
Cbopamirto  de  pico  coral  y  vientre  castafio  (D*Oca). 

Bangb. — Gape  district  of  Lower  California. 

Sp.  Char. — ^Tail  maiuly  chestoat ;  x}osterior  under  parts  palo  cinna- 
mourufous.  Adult  male  with  forehead  and  chin  opaqae  black  or  dull 
blue  black,  throat  and  chest  brilliant  metallic  yellowish  green,  and  a 
bro<ad,  white  stripe  behind  eye;  length  (skins),  about  3.40-3.60  ;t  wing, 
l.ft5-2.15;  tail,  1.35-1.40;  exposed  culmen,  0.65-0.70.  Adult  female  with- 
out any  black  aboat  head,  the  white  post-ocalar  stripe  less  distinct,  and 
tile  entire  under  parts  light  cinnamon-rufoas ;  length  (skins),  about 
3.1(1-3.50  ;t  wing,  1.85-2.00 ;  tail,  1.15-1.25 ;  exposed  culmen,  0.60-0.70. 

Adult  male  (No.  117767,  Miraflores,  Lower  California,  November  29, 
IWl);  tL  Xantus) :  §  Forehead  slightly  glossy  blue-black,  changing  grad- 
ually into  duller  blackish  on  the  crown ;  chin  and  a  broad  stripe  thence 
beneath  eye  to  ear-coverts  opaque,  velvety  black ;  lores  dull  grayish 
white;  behind  the  eye  a  distinct  stripe  of  white,  changing  into  light 
cinnamon  grayish  on  side  of  neck;  occiput,  hind-neck,  wingcoverts, 
Beapulars,  and  back,  metallic  bronze-green ;  upper  tail-coverts  bronze- 
green  mixed  with  rusty ;  tail  chestnut,  faintly  glossed  with  purple  on 
nnder  surface,  the  middle  pair  of  feathers  broadly  margined  with  metal- 
lic bronze-green ;  remiges  dusky  brownish  slate,  very  faintly  glossed 
with  purplish.  Throat  and  upper  part  of  chest  brilliant  metallic  yel- 
lowish emerald-green  or  Paris  green ;  feathers  of  lower  chest  and  breast 


*Troehilu$  leucotis  yiEiLL.f  Nonv.  Dict.,od.  2,  xxii,  1818,4*28.     Baailinna  leucotia 
Rmch.,  Aufz.  der  Colib.,  1853,  13. 
t Length  of  a  Bpecimea  before  skinning  said  to  b^  4.75. 
t  Length  before  skinning  said  to  be  3. 30-3.  Go. 
iTjpe  of  Heliopcddica  caitaneocauday  Lawr. 

fl.  Mis.  129,  pt.  2 24 
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metallic  brouze-greeu  terminally,  light  ciDnamon-rufoas  baaally ;  rest 
of  nuder  parts  light  cinnamoa-rufoas,  the  anal  region  and  under  tail- 
coverts  paler.  Bill  with  basal  half  or  more  pale  brownish  (coral-red  in 
life),  the  terminal  portion  blackish.  Length  (skin),  3.40 ;  wing,  205; 
tail,  1.40;  the  middle  feathers,  about 0.10 shorter;  exposed  culmen,  0.()5. 

Adult  female  (No.  1G935,  Cape  St.  Lucas,  Lower  Oalifornia,  October 
1859;  J.  Xantus):*  Sides  of  forehead  dull  cinnamon-rufous;  mediau 
portion  of  forehead,  with  crown,  dull  grayish  brown ;  rest  of  upper  parts, 
including  middle  pair  of  tail-feathers,  metallic  bronze-green,  the  np|)er 
tail-coverts  margined  and  somewhat  mixed  with  rusty;  tail-feathers 
(except  middle  pair)  chestnut,  becoming  gradually  paler  on  the  outer- 
most, the  second  and  third  (from  the  middle)  with  a  large  blackish  lon- 
gitudinal subtermiual  spot  on  each  web,  the  fourth  with  a  similar  spot 
on  the  inner  web  and  a  trace  of  such  a  spot  on  the  outer ;  outermost 
feather  without  any  spot  on  the  outer  web,  and  with  a  mere  speck  of 
blackish  on  the  inner  web ;  remiges  dull  brownish  slate  or  dusky,  faintly 
glossed  with  purplish.  A  distinct  stripe  of  buffy  whitish  behind  eye, 
above  upper  margins  of  the  earcoverts,  tbe  latter  dusky  grayish  brown; 
chin,  throat,  and  other  lower  parts  dull  cinnamon-rufous,  becoming 
paler  and  somewhat  mixed  with  whitish  posteriorly.  Upper  mandible 
black,  becoming  more  brownish  at  base;  lower  pale  brownish  (reddisb 
in  life),  with  blackish  tip.  Length  (skin),  3.10;  wing,  1.85;  tail,  1.2U, 
the  lateral  feathers  about  0.10  shorter;  exposed  culmen,  0.60. 

Among  adult  males  the  principal  variation  in  color  affects  the  green 
of  the  throat,  which  may  be  a  decidedly  yellowish  green  or  a  nearly 
pure  emerald-green,  and  the  extent  of  bronze-green  on  tbe  midd!e  tail- 
feathers,  which  sometimes  covers  the  entire  outer  web  and  the  greater 
part  of  the  inner  web  also. 

Adult  females  obtained  during  midsummer  are  much  paler,  the  color 
of  the  lower  parts  being  a  dull  grayish  buff,  and  the  post-ocular  stripe 
quite  white. 

A  specimen,  labeled  ^<  Mazatlan,  Mexico  "  (No.  24853,  J.  Xantus),  is 
similar  to  Lower  California  specimens  and  is  doubtless  not  from  th6 
ascribed  locality. 

What  appears  to  be  an  adult  female,  but  may  be  an  immature  mah 
(No.  24855,  Cape  St.  Lucas,  April,  1860,  J.  Xantus),  differs  from  the 
usual  plumage  of  the  adult  female  in  having  a  quite  extensive  patch  of 
metallic  yellowish  green  covering  nearly  the  whole  of  the  throat,  and 
some  blackish  feathers  in  the  region  extending  from  the  side  of  tbo 
chin  to  the  earcoverts. 

What  little  we  know  of  the  habits  of  Xantos's  Humming  Bird  is  doe 
to  Mr.  L.  Belding  who  observed  it  at  several  localities  in  the  sonthem 
part  of  Lower  California,  ^where  he  informs  us  it  is  a  mouutain-lovinf 
species,  and  usually  to  be  found  near  fresh  water,  while  in  winter  ha 
found  it  only  in  the  mountain  caQons.    ^<It  was  oommon  at  the  western 


*  Type  of  AffMzilia  zantusi,  Lawr. 


Plate  XLIV. 


Lxn-H's  HuaaiHO  Bird  (Baniliiina  xaaliui), 

U,  S.  N.  M.    llBtWs  Raui-h.  Loftir  fnliromla.    Collecled  by  M.  A, 

1,  U.  8,  K.  M.    Pierm's  Raoch,  Lower  California,    C'olli<t«i  bj-  M.  A. 

a.  N.  M,    Sau  Jos*.  Lower  Californlft.    Colln-teil  anil  prmeulnl  by  L. 
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^ase  of  Gacachiles  Moantain  in  February;  more  so,  in  fact,  than  0. 
^tce.  It  was  not  observed  at  San  Jos^  nntil  some  time  after  my 
krrival,  though  it  occnrred  in  canons  only  2  or  3  miles  to  the  westward. 
Iboat  the  last  .of  April  it  was  common  in  orchards  at  San  Jos6. 

**  While  incubating,  this  species  is  very  confiding  and  courageous, 
iometimes  remaining  upon  the  nest  until  removed  from  it  by  the  hand. 
V.  nest  taken  April  23  was  placed  underneath  an  awning  or  shade  of 
loaghs  and  weeds  in  front  of  a  farmhouse.  It  was  surrounded  by 
lowny  heads  of  composite  plants  and  could  scarcely  be  distinguished 
rem  them,  having  as  usual,  been  made  of  raw  cotton.'^ 

The  two  nests  of  this  species  obtained  by  Mr.  Belding  are  very  neat 
tmctures,  quite  different  in  appearance  from  the  nest  of  any  other 
forth  American  Hummer,  though  they  differ  much  from  one  another. 
?he  finer  of  the  two  (No.  18563,  San  Jos6,  April  23,)  is  a  compactly 
3lted  mass  composed  chiefly  of  raw  cotton,  but  this  coated  exteriorly 
rith  spiders'  webs  and  light  brown  fine  fibrous  materials.  It  is  securely 
astened  to  two  forks  of  a  twig  and  rests  between  them.  The  shape  is 
ery  irregular,  owing  to  the  manner  in  which  it  is  secured  to  the  twigs, 
>at  on  top  the  transverse  diameter  is  about  1.50  inches,  the  cavity  being 
bout  1  inch  a<;ross  and  about  0.60  of  an  inch  deep.  The  two  eggs 
leasure  respectively  0.32  by  0.50  and  0.34  by  0.49,  being  essentially 
lentical  in  size  and  shape  with  those  of  Calypte  costce,  from  which  it  is 
pparently  quite  impossible  to  distiuguish  them.  The  other  nest  (No. 
8564,  Arroyo,  north  of  Santiago  Peak,  May  9)  is  quite  different  both 
Q  shape  and  material.  It  is  very  regularly  but  shallowly  cup-shaped, 
veraging  a  little  over  1.50  inches  in  external  diameter,  but  only  about 
*.80  of  an  inch  in  extreme  height.  The  cavity  is  about  1  inch  across 
^y  a  little  over  0.50  of  an  inch  in  depth.  The  material  is  chiefly  raw 
'Otton,  but  this  much  mixed,  especially  outwardly,  with  fine  leaf-stems, 
eedcapsules,  spiders'  webs,  etc.,  besides  one  or  two  soft  white  feathers, 
^ike  the  other  nest,  this  one  i^  supported  between  two  twigs.  The 
>gg8  measure  respectively  0.34  by  0.49  and  0.32  by  0.50. 

GenuB  lACHE  Elliot. 

'Hrce  Gould,  Mon.  Troch.,  pt.xiii,  May  1,  lto7.    Type,  Cynanthua  latiroatria  Swains, 

(Preoccupied;  Mert.,  1835,  Acal.) 
^ke  Elliot,  Clasa.  aad  Syuop.  Troch.,  March,  1879,  234.  Type,  Cynanthus  laiiroitria 

Swains. 

Genebio  characters.— Similar  to  Ohlorostilbon  Gould,*  but  bill 
^nger.  Bill  decidedly  longer  than  head,  nearly  or  qnite  straight,  the 
'ostrils  entirely  uncovered  by  feathers,  though  overhung  by  a  conspic- 
^ooB  operculum ;  the  length  of  the  exposed  culmen  equaling  or  exceed- 
^g  the  distance  from  the  bend  of  the  wing  to  the  tips  of  the  longest 
Qcondaries;  tail  deeply  emarginate,  the  longest  (lateral)  feathers 

^  CklaroaHlbonOouLD,  Mod.  Troch.,  pt.  v,  1853;  Introd.  Troch.,  oot.  ed.,  1861,  175. 
Vpe,  Troekilua  puckerani  BouRC.  and  Muls. 
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about  equal  in  length  to  the  distance  from  the  tips  of  the  loni^est  sec- 
ondaries to  that  of  the  longest  primary,  the  shortest  (middle)  feathers 
less  than  half  as  long  as  the  wing.  (Female  with  lateral  rectrices 
shorter,  and  tail  therefore  less  deeply  emarginated.)  Adult  mdUt  me- 
tallic grass-green  above,  the  tail-feathers  blue-black  with  dull  gray  tips 
(broadest  on  middle  feathers) ;  downy  thigh-tufts  pure  white ;  nnder 
tail-coverts  with  more  or  less  of  white ;  rest  of  lower  parts  metallic 
green,  bluish  green,  or  blue ;  bill  pale  brownish  (red  in  life)  on  basal 
portion,  blackish  at  end.  Adult  females  metallic  grass-green  above, 
pale  grayish  beneath,  the  two  exterior  tail-feathers  tipped  with  pale 
brownish  gray,  and  all  with  the  basal  half  green. 

This  genus  comes  so  very  close  to  Chlorostilban  that  I  am  unable  to 
give  satisfactory  characters  for  its  separation ;  indeed,  some  of  tbe 
Central  American  species  of  OhloroHtilbon  resemble  the  species  of  I(uk 
quite  as  much,  both  in  coloration  and  form,  as  the  type  of  the  former 
genus  (G.  pticherani).  In  fact,  I  am  unable  to  see  why  the  two  so-called 
genera,  together  with  Kiocordia  Beich.,*  of  the  Bahamas,  Cuba,  Haiti, 
and  Porto  Bico,  should  not  be  merged  into  one  genus. 

The  number  of  species  embraced  in  the  so-called  genus  laehe  is  ver)' 
uncertain,  only  two  of  the  five  which  have  been  described  possessing 
very  definite  characters.  I  have  at  this  moment  before  me  the  types  of 
/.  magica  (Muls.  and  Verr.)  and  L  douhledayi  (Bourc),  besides  typical 
specimens  of  L  laicrencei  Berl.,  a  good  series  of  7.  latirostria  (Sw.),  and 
a  tine  adult  male  of  what  should  be,  from  the  locality,  the  i.  nitidaot 
Salvin.  The  five  nsimes  above  mentioned  belong  to  two  quite  distinct 
groups,  /.  magica  and  i.  laicrencei  being  closely  related  to  /.  latirostrif^ 
while  /.  7iitida  is  allied  to  J.  douhledayi.  Of  the  latter  group  I  have 
only  three  specimens  for  comparison,  all  adult  males,  as  follows :  The 
type  of  /.  doubledayij  kindly  lent  by  the  American  Museum  of  Nataral 
History  in  New  York  City;  a  specimen  from  Tehuantepec,  collected  by 
Professor  Sumichrast  (No.  57794,  U.  S.  National  Museum),  and  referred 
by  Mr.  liawrence  to  /.  douhledayi  ;  and  a  most  perfect  example  collected 
by  Mr.  O.  T.  Baron,  at  Dos  Arroyos,  State  of  Guerrero,  Mexico,  tbe 
region  from  which  Mr.  Salvin's  recently  described  i.  nitida  was  ob- 
tained. These  three  specimen  are  so  much  alike,  however,  that  I  have 
little  hesitation  in  referring  them  to  one  species,  especially  the  first  and 
last,  the  Teh  nan  tepee  specimen  being  much  more  different  from  tbe 
other  two  than  they  are  from  one  another.  I  am  therefore  not  able  to 
decide,  without  more  specimens,  how  many  forms  of  the  doubkdap 
group  should  be  recognized,  but  would  not  be  much  surprised  if  /• 

*  liiccordia  Rkich..  Aufz.  der  Colib.,  1853, 10.  Type,  TrockUM riccordi  Grrv.— 5j»or- 
adinuH  Bonap.,  Rov.  ot  Ma^;.  Zool.,  1854,  255.    Samo  type. 

Thm ao-called  genus  embraces  four  species,  as  follows:  B.  riooordi  (Grrv.),  of 
Cuba  and  two  of  the  Bahama  islands  (Andros  and  Abaco) ;  R,  hracd  (Lawr.)  fro* 
New  Providence,  Bahamas;  Itelegana  (ViRiLL.),from  Haiti, and  R. wiaug€tHYaiU»'\ 
from  Porto  Itico. 
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niHda  wonlcl  eventually  prove  to  be  merely  a  variation  of  L  doubledayij 
and  not  a  distinct  species. 

The  males  of  the  several  forms  may  be  distinguished  as  follows,  the 
females  of  all  except  /.  latirostris  and  /.  nitida  being  unknown  to  me: 

mK  Tail  forked  for  only  oDe-foiirth  its  total  length  ;  exposed  culinen  more  than  .70. 
hK  Upper  parts  bronze-green  ;  bill  larger  and  broader  at  base, 
c*.  Under  tail-coverts  white,  with  dull  grayish  central  spaces,  entirely  white  in 
young;  whole  throat  metallic  blue.    Hah.^  Western  and  central  Mexico, 
north  to  southern  Arizona. 

I.  latirostris  (QwAiys,).     Circe  Humming  Bird    (Page  373). 
<^.  Under  tail-coverts  dusky  grayish,  glossed  with  green,  margined  with  grayish 
white ;  throat  metallic  green,  tinged  with  blue  toward  chin.   Hah,  Trcs 
Marias  Islands,  western  Mexico. 

/.  lawrencei  Berl.    Lawrence^s  Humming  Bird  * 
¥.  Upper  parts  purplish  copper-bronze;  bill  smaller  and  narrower  (exposed  culraen 
less  than  0.75,  width  at  base  not  over  0.12).     Hab.^  Western  Mexico  (vicinity 
of  Mazatlan).  /.  magica  (MuLS.  and  Verr.).     Magic  Humming  BirdA 

0^.  Tail  forked  for  much  more  than  one-fourth  its  total  length ;  exposed  culmen  less 
than  0.70. 
6'.  Under  parts,  except  throat,  metallic  bluish  green ;  top  of  head  metallic  emerald- 
green,   inclining  to  bine  on  forehead.     Hah.y  Southwestern  Mexico  (Dos 
Arroyos,  Guerrero;   '^Chimantla")* 

/.  doubledayi  (BouRC).    Dmbledatfs  Humming  Bird.t 
K  Under  parts  metallic  blue,  the  throat  more  purplish  blue;  top  of  head  metallic 
blue,  more  greenish  posteriorly.    Hab,^  Southwestern  Mexico  (Sierra  Madre 
of  Guerrero;  Chlhuitan,  Tehuantepec). 

/.  nitida  Salv.  Shining  Humming  Bird.^ 

Circe  Humming  Bii:d.    lache  latirostris  (Swains.). 

(Plate  XLV.) 

Cpuintkus  latirostris  Swains.,  Philos.  Mag.,  i,  1827,  441. 

Circe  latirostris  Gould,  Mon.  Troch.,  pt.  xiii,  1857,  pi.  7 ;  vol.  v,  1?^1,  pi.  3:W.— 
Hensh.,  Am.  Sportsm.,  v,  Feb.  20, 1875, 328  (Chiricahua  Mountains,  Arizona); 
Zool.  Wheeler's  Kxp.,  1875,  380. 
lache  latirostris  Eluot,  Class,  and  Synop.  Troch.,  1879,  235. 
Circe  (Gould). 

Broad-billed  Humming  Bird.  • 

La  Circ^  k  large  bee  (Mulsant  and  Vsrreaux). 
Chopamirto  roatraqnita  (D'Oca). 

Range. — Western  and  central  Mexico,  north  into  southern  Arizona. 

Sp.  Chab. — Adult  malcj  metallic  bronze-green  above,  mnch  duller  on 
top  of  head,  and  on  upper  tail-coverts ;  tail  blue-black,  the  middle  feathers 
tipped  with  brownish  gray;  chin  and  throat  bright  metallic  blue,  rest 
of  under  parts  metallic  green,  the  under  tail-coverts  white,  with  or  with- 
out grayish  or  greenish  central  spot«;  bill  reddish  basally  (brownish  in 


*  lache  latirencei  Berl.,  RiDOW.,Man.  N.  Am.  B.,  1887,  320. 

t  Hglo^aris  magica  MuLS.  and  Verr.,  Ann.  Soc.  Lyon,  xviii,  187*2, 110.— /acAe  magica 
Eluot,  Class,  and  Synop.,  Troch.,  1879,  235. 

XTrochilus  doubledagi  BouRC,  P.  G.  S.,  1874,  AG.—Jaohe  doubledayi  Elliot,  Class, 
md  Synop.  Troch.,  1879,  2:J5. 

i  laeke  nitida  8alv.,  Ibis,  April,  1889,  240. 

0 
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dried  skins),  black  termiDally;  length,  dried  skins, 3.40-^.65;  beforcskin 
ning,  3.75-4.10  ;•  wing,  1.95-2.08;  tail.  1.20-1.36  (forked  for  O.25-0.40), 
exposed  calmen,  0.75-0.87.  Adult  female^  metallic  green,  or  broDzy- 
green  above,  becoming  dall  brownish  gray  on  forehead ;  middle  tail- 
feathers  metallic  green  or  bluish  green,  usually  shaded  with  blne-blaek 
terminally  orsubtcrmiually,  the  other  tail-feathers  greenish  basally,then 
blue-black,  their  tips  brownish  gray  (much  broadest  on  exterior  feather): 
lower  parts  light  brownish  gray,  more  or  less  washed  with  metalli( 
green  on  sides  of  breast ;  a  white  spot  or  short  streak  behind  eye ;  leogtb 
dried  skins,  about  3.25-3.40;  before  skinning,  about  3.95 1;  wing,  1.90- 
2.10;  tail,  1.15-1.20  (forked  for  about  0.12-0.25);  exposed  culmen 
0.75-0.87. 

Adult  male  (No.  99218,  Santa  Kita  Mountains,  Arizona,  June  28,  ldS4 
£.  W.  Nelson) :  Above  metallic  grass-green  (some  of  the  feathers  tingei 
with  bluish  green  in  certain  lights),  the  forehead  much  duller;  remigei 
dull  brownish  slaty,  very  faintly  glossed  with  purplish :  upper  tail-coverti 
metallic  bluish  green ;  tail  glossy  blue-black,  the  four  middle  feather 
tipped  with  dull  brownish  gray,  this  about  .10  of  an  inch  wide  on  middl< 
pair.  Chin  and  throat  rich  metallic  cobalt-blue,  gradually  changiuj 
posteriorly  to  metallic  bluish  grass-green,  which  color  covers  nniforml: 
the  chest,  breast,  belly,  sides,  and  flanks;  thigh  tufts  pure  white;  uude 
tail-coverts  white  on  edges  (broad),  pale  brownish  gravy  medially.  Bil 
light  brownish  (red  or  flesh-colored  in  life),  about  the  terminal  thin 
blackish;  feet  dusky,  Length,  dried  skin,  3.50;  wing,  2.05;  tail,  O 
(forked  for  0.25) ;  exposed  culmen,  0.87. 

Adult  female  (So.  111640,  Tucson,  Arizona,  April  22,  1884;  E.  W 
Nelson) :  Above  metallic  green,  glossed  with  bronze,  changing  to  dul 
brownish  gray  on  top  of  head,  and  to  a  more  bluish  gre^n  on  upper  tail 
coverts  and  two  middle  tail-feathers ;  outer  tail-feathers  brownish  grav 
crossed  by  a  broad  subterminal  band  of  blue-black,  about  .30  of  an  incl 
wide  along  shaft  and  removed  about  the  same  distance  from  the  tip 
the  terminal  gray  space  somewhat  paler  than  the  basal  one;  next  feathe 
luis  the  basal  gray  space  glossed  with  bluish  green  and  the  termitu 
gray  space  much  reduced  in  size,  forming  a  triangular  spot;  thir 
feather  has  the  basal  portion  metallic  bluish  green,  and  the  termins 
gray  spot  still  smaller;  fourth  similar,  but  with  merely  a  slight  termins 
edging  of  grayish ;  remiges  dusky  brownish  slate,  very  faintly  glosse 
with  purplish.  Chin,  malar  region,  throat,  chest,  breast,  belly,  side^ 
and  flanks  plain  light  brownish  gray,  the  sides  of  the  breast  washes 
with  metallic  green  and  the  flanks  tinged  with  brownish;  under  tail 
coverts  white,  the  shorter  feathers  tinged  with  brownish  gray.  Ai 
oblique  broail  postocnlar  streak  of  dull  white,  immediately  above  thi 
ear-coverts,  the  latter  dusky.    Upper  mandible  black ;  lower  brownisi 

•Extent  of  wiug8,  4.98-5.05. 
t  Extent  of  wings,  5.05. 


IS,  Arimnit,  Cnllei'ted  bf  E.  W.  Ni^Isod.i 
iliiK.  Arhrana.  Collected  hy  E,  M'.  NfIsoi 
>.    Collected  REiil  prensnted  hy  Prof,  A. 
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dish  in  life),  tipped  with  dasky.  Leugth,  skin,  3.50;  wiDg,  2.05; 
1.20  (forked  for  about  0.12) ;  exposed  calmeu,  0.87. 
oung  male^  transition  plumage  (No.  99730,  Arizona;  E.  W.  Nelson): 
»ve  metallic  green  (much  duller  than  in  the  adult),  the  feathers  of 
lower  back  and  rump  and  the  upper  tail-coverts  indistinctly  mar- 
id  at  tips  with  dull  pale  brownish ;  tail  as  in  adult  male;  under  parts 
1  adult  female,  but  chin,  throat,  and  malar  region  inclining  to  light 
rcoli-brown,  the  latter  interspersed  with  metallic  greenish  blue 
bers  (of  the  adult  livery),  the  chest  also  mixed  with  metallic  green 
hers. 

oung  female  (No.  72536,  Santa  Rita  Mountains,  Arizona,  Aug.  24, 
r ;  H.  W.  Henshaw) :  Similar  to  the  adult  female,  bat  feathers  of 
back,  rump,  etc.,  margined  terminally  with  pale  brown,  these 
ugs  most  distinct  posteriorly;  under  parts  tinged  with  light  brown, 
>,cially  the  chin,  malar  region,  and  throat 

mong  adult  males  the  principal  variation  is  in  the  coloration  of  the 
er  tail-coverts,  which  may  be  white,  with  the  anterior  or  shorter 
hers  merely  shaded  with  pale  brownish  gray,  or  marked  with  dis- 
t  median  spaces  of  deep  brownish  gray,  an  intermediate  coloration 
ig  the  rule.  The  color  of  the  throat  varies  slightly  in  the  shade  of 
blue,  which  sometimes  has  a  more  decided  greenish  cast,  and  the 
er  tailcoverts  may  be  of  the  same  color  as  the  back  or  of  a  de- 
dly  darker  and  duller  hue. 

he  specimens  examined  are  from  the  valley  of  Mexico,  the  plains  of 
ima,  the  vicinity  of  Mazatlan,  and  southern  Arizona, 
he  Circe  Humming  Bird  is  a  common  species  of  western  and  central 
:ico  and  is  a  more  or  less  common  summer  resident  in  suitable  por- 
s  of  southern  Arizona,  where  it  was  first  found  in  the  Ghiricahua 
mtains,  in  1874,  by  Mr.  H.  W.  Henshaw,  and  where,  both  in  the 
Inal  and  other  localities,  it  has  subsequently  been  found  by  other 
ectors. 

;  was  next  met  with  in  the  Santa  Kita  Mountains  by  Mr.  F.  Stephens, 
ecorded  by  Mr.  Brewster  in  The  Auk,  vol.  vn,  1882,  p.  211 ;  then  in 
Santa  Catalina  range  by  Mr.  W.  E.  D.  Scott,  in  1884. 

'  this  curioas  rather  than  beautiful  Uunimiog  Bird  [says  Mr.  Henshaw*]  three 
iiuens  were  secured  in  the  Chiricahua  Mountains,  at  a  point  a  few  miles  distant 
Camp  Crittenden.  As  the  breeding  season  was  entirely  passed,  I  was  able  to 
uothiug  concerning  its  habits  which  served  to  distinguish  it  from  others  of  the 
ly,  save  what  appeared  to  be  a  constant  habit  of  frequenting  the  agaves;  and 
he  specimens  were  shot  as  they  wore  dying  about  these  peculiar  plants,  in  the 
bborhood  of  which  I  am  confident  I  saw  several  others.  Great  numbers  of  this 
ies  are  found  in  Mexico ;  and,  as  they  there  inhabit  the  mountains  and  table- 
8,  the  species  doubtless  extends  in  summer  through  northern  Mexico,  and  finds 
le  extreme  southern  parts  of  Arizona  a  suitable  climate;  while  an  abundance  of 
^ave,  to  which  plants  it  resorts  in  its  more  tropical  home  for  at  least  a  great 
ion  of  its  subsistence,  serves  as  a  further  attraction.  No  doubt  these  hummers 
luite  numerous  in  the  locality  I  have  referred  to  earlier  in  the  season,  as  well  as 
ther  similar  places. 

"  Zoology  of  Wheeler's  Survey,  1875,  p.  *^\. 
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Mr.  F.  Stepheus  subsequeutly  foand  the  Circe  Hamming  Bird  in 
the  Santa  Rita  Mountiiins,  where  five  Bpecimeus  were  obtained  and  oth- 
ers seen.  They  were  always  found  near  water,  and  usually  along  the 
streams  which  liowed  through  canons,  high  among  the  mountains.  They 
seemed  to  prefer  sycamores  to  other  trees,  and  invariably  |)erched  od 
dead  twigs  where  they  could  command  an  open  view.  Their  notes  were 
tiat  and  differed  from  those  of  other  Hummers.* 

The  Santa  Catalina  Mountains  were  afterward  added  to  their  range 
by  Mr.  W.  E.  D.  Scott,  who  thus  records  his  observations: 

During  tbe  spring,  summer,  and  early  fall  of  1884  this  was  a  rather  oommon 
species  in  the  Catatina  Mountains,  from  an  altitude  of  3,500  to  5,000  feet,  bot  in  the 
corresponding  season  of  1885  the  birds  were  apparently  rare.  The  birds  arrive  at  this 
point  early  in  April,  tbe  5tb  of  that  month  being  my  earliest  record,  when  I  took  two 
adult  males.  They  remain  throughout  the  spring  and  summer,  leaving  from  tbe 
middle  to  that  last  of  September.  I  took  an  adult  female  on  June  36,  1884,ftbat  con- 
tained an  unlaid  egg  with  shell  nearly  formed,  so  that  there  can  be  but  little  doob^ 
that  the  birds  breeil  at  this  point.  Besides,  I  have  tbe  young  birds  in  first  plomage 
from  July  1  until  late  in  August.! 

SPECIES  WHICH  HAVE  BEEN  WRONGLY  ADMITTED  TO  THE  NORTH 
AMERICAN  FALNA,  OR  WHICH  ARE  PURELY  ACCIDENTAL  STRAG- 
GLERS. 

The  following  species  have  been  given  in  works  on  North  American 
birds,  but  are  properly  not  entitled  to  a  place  in  our  fauna.  One  of 
them  (Atthis  helaisa),  being  a  binl  of  eastern  Mexico,  will  doubtless  yet 
be  found  in  southern  Texas,  but  the  other  two  belong  to  regions  far  be- 
yond our  limits. 

Genus  LAMPORNIS  Swainson. 

Lampornis  Swains.,  Zool.  Jour.,  in.  1^7,  358.    Type,  Trockilus  mango  LiNN. 
Authracothorax  BoiE,  Isis,  1831,  546.    Type,  Trochilus  nigricolliBy  ViElLL. 
Smaragdites  KoiE,  Ihis,  1831.  547.    Type,  Trochilus  dominieua  Linn. 
Floresia  Rkicii.,  Anfz.  Colib.,   1853,  11  (siibgenus).      Type,  Trochilu$  porpkyrwrm 

SiiAW,=7'.  mango  Linn. 
Bypophania  Rkicii.,  Anfz.  Colib.,  1853,  11  (subgeous).    Type,  Trockilu9  damUiefa 

Linn. 
Margarochrym  Reich.,   Anfz.  Colib.,  1853,11.    Type,  Troch Una  auruleniuif  yitilh^ 

T.  dominicua  Linn. 
Endoxa  Heine,  J.  f.  O.,  1863,  179.    Type,  Trochilua porphyrurua  Shaw.    (Sabstitote 

for  Floreaia  Rkicii  ! .) 

Generic  characters.— Size  large  (wing,  2.5C  or  more);  tail  large, 
slightly  rounded,  double  rounded,  or  eniarginate,  considerably  more 
than  half  as  long  as  wing,  the  feathers  broad,  with  rounded  tips,  their 
color  mainly  chestnut,  glossed  with  purple,  or  bright  purple  (blackisb 
green  in  L.  viridis);  wing  ample,  the  primaries  of  normal  shape;  bill 
longer  than  head,  slightly  curved,  its  vertical  thickness  least  throogli 
the  middle ;  nasal  opercula  partly  feathered ;  greater  part  of  taffi 
nakeil. 


•Brewster,  the  Auk.,  vol.  vii,  p.  211. 
tThe  Aak,  vol.  in,  1886,  p.  432. 
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The  species  of  Lampornis  are  about  ten  in  number  (ircluding  sub- 
pedes),  and  belong  chieAy  to  the  West  Indies  and  the  Atlantic  coast 
listrict  of  tropical  America;  four  of  them,  L.  dominicus  (Linn.),  L.  vtr- 
f?M  (Vieill.)?  i.  mango  (Linn.),  and  L.  ellioti  Cor3',  are  restricted  to  the 
Vest  Indies;  the  same  number  are  continental;  one  which  is  merely 
n  insular  race  of  a  continental  species  is  confined  to  the  Caribbean 
tland  of  Old  Providence,  while  one  (L.  cahaoma  Elliot)  is  of  unknown 
abitat. 

The  Central  American  forms  may  be  distinguished  by  the  following 
haracters : 

Common  ghabacters. — Adult  males  bronze- green  above;  tail  (except 
liddle  feathers)  bright  chestnut-purple,  glossed  with  violet-purple, 
be  feathers  margined  terminally  with  blue- black ;  lower  parts  greenish, 
rith  or  without  a  broad  black  throat-stripe.  Adult  females  with  lower 
•arts  mainly  white,  but  with  a  median  stripe  (broadest  on  throat)  of 
lack  or  green;  tail-feathers  (except  middle  pair)  bluish  or  greenish 
•lack  termially  or  subterminally,  their  tips  often  white. 

*.  Throat-stripe  opaque  velvety  black. 
h^.    Black  of  throat  contiuued  backward  to  belly.     Bab,,  Panama  to  Brazil. 

X.  nigricoUis  (ViKiLL.),     Black-lhroated  Humming  Bird  (Page  377.) 
C  Black  of  throat  not  extoDding  beyond  chest, 
c'.  Bill  longer  (culmen  0.90  or  more).  Hab.,  Southern  Mexico  to  Costa  Rica. 

L,  prevoati  (Lrss.).    PrevoaVs  Humming  Bird,* 
0*.  Bill  shorter  (culmen,  0.78).  Hab.,  Old  Providence  Island,  Caribbean  Sea. 

X.  prevosti  hendersoni  (CoRY).     Henderson^a  Humming  Bird,^ 
'.  Throat-stripe  (female)  or  whole  throat  (male)  brilliant  green.  Hab.,  Veragua. 

X.  veraguenns  Gould.    Veragua  Humming  Bird.t 

The  first  of  the  above-characterized  species  has  been  included  in  sev- 
ral  works  on  North  American  birds,  on  the  strength  of  a  specimen 
hat  was  given  to  Mr.  Audubon  by  Dr.  Bachman,  who  received  it  from 
heir  **  mutual  friend,  Dr.  Strobel,"  who  claimed  to  have  obtained  it  at 
wey  West,  Florida.  If  the  specimen  was  really  obtained  at  Key  West, 
ts  occurrence  there  must  be  considered  as  purely  accidental,  since  it 
$not  even  found  in  the  West  Indies,  nor  along  the  Central  American 
oast,  but  is  a  South  American  bird,  with  the  Isthmus  of  Panama  as 
:b  normal  northern  limit. 

Black-throatki)  Mango  Hcmming  Bird.     Lamparfiis  nigricollia  {Vikill.). 

>oehilu8  nigricoUis  Vikill.,  Nouv.  Diet.  Hist.  Nat.,  vil,  1817,  349. 

Lampornia  nigiicollia  vON  Berlkpscii,  J.  f.  O.,  1884,  309. 
yachilua  mango  AUD.,  Orn.  Biog.,  ii,  1834,  480,  pi.  184 ;  B.  Am.,  iv,  1842,  186,  pi.  251 
(not  of  Linnaeus). 
Lampomia  mango  Gould,  Mon.  Trocb.,  pt.  xii,  18^,  pi.  12;  vol.  ii,  1861,  pi.  74. — 
B.  B.  and  R.,  Hist.  N.  Am.  B.,  ii,  1874,  440. 

*Trochilua  prevoati  Less.,  Hist.  Nat.  Col.,  leSl,  87,  pi.  24. — Lampornia  prcvoaii 
I  RAY,  Gen.  B.,  i.,108. 

iLampomia  henderaoni  Cory,  The  Auk,  iv,  July,  1887,  177. 

X Lampomia  veraguenaia  GouiJ>,  Mon.  Troch.,  pt.  xv.  May,  1858,  pi.  9;  vol.  ii,  1861, 
1.  76. 
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The  Mango  (Gould). 

Mango  HummiDg  Bird  (Audubon). 

I^ack- throated  Hnmmiug  Bird  ((:!f>UES). 

Le  Laniponiis  maugo  (Mulsant  and  Verrkaux). 

Eange. — Northern  South  America,  from  the  Isthmas  of  Panama  to 
Brazil  and  eastern  Pern;  accidental  at  Key  West,  Florida? 

Sp.  char. — Adult  male  golden  green  above,  middle  tail-featbere 
darker ;  rest  of  tail  rich  chesnnt,  glossed  with  parple,  the  feathers 
broadly  margined  at  ends  with  purplish  black ;  median  portion  of  body 
beneath  opaqne  black,  the  lateral  portions  metallic  blue  anteriorly, 
bronze-green  posteriorly.  Adult  female  with  median  ander  parts 
black,  bordered  along  each  side  by  white ;  tail-feathers  more  extensively 
black  terminally,  the  three  outermost  often  with  whitish  tips. 

Adult  male  (No.  11936S,  Panama,  1862;  J.  McLeannan):  Above  bronze- 
green,  darker  and  less  bronzy  on  top  of  head ;  middle  pair  of  tail-featb- 
ers  dull  greenish  black  ;  other  rectrices  deep  purplish  chestnut,  richly 
glossed  with  metallic  violet,  each  feather  broadly  margined  terminally 
with'glossy  blue-black,  and  with  the  shaft  clear  chestnut;;,  outer  feather 
with  outer  web  broadly  edged  with  purplish  black ;  remiges  dusky,  very 
faintly  glossed  with  purplish.  Chin,  throat,  chest,  and  middle  line  of 
breast  and  belly  opaque  velvety  black,  that  of  the  chin,  throat,  and 
chest  bordered  laterally  by  a  band  of  metallic  blue,  gradually  passing 
into  green  on  the  sides  of  the  neck;  sides  and  flanks  bronze-green; 
under-tail  coverts  dark  metallic  green,  the  basal  portion  of  the  feathers 
dusky ;  downy  tufts  between  flanks  and  rumi),  pure  white.  Bill  black, 
feet  dusky.  Length,  skin,  4.10;  wing,  2.G0;  tiiil,  1.45  (middle  feath- 
ers, 1.35;  exposed  ciilmen,  0.85. 

Adult  female  (No.  2702,  "  South  America; ''  J.  Cassin) :  Top.of  head 
dull  grayish  brown,  glossed  with  bronze-green ;  rest  of  upper  parts 
bronze-green,  mixed  with  golden  bronze;  middle  tail  feathers  dull  bot- 
tle-green, with  dusky  tip;  next  feather  with  outer  web  similar,  bat 
inner  web  dull  blue-black  for  terminal  half  and  greenish  dusky  basally, 
with  a  small  spot  of  chesnut  sibout  one-third  the  distance  from  the  tip; 
next  with  more  than  the  basal  third  green  on  outer  web,  dusky  on  inner, 
the  remaining  portion  blackish  terminally  and  laterally,  the  central 
portion  occupied  by  a  broadly  lanceolate  patch  of  chestnut,  about  0.50 
of  an  inch  long,  the  extreme  tip  of  the  feather  white;  next  feather  sim- 
ilar, but  chestnut  patch  and  white  terminal  spot  both  more  extensive, 
the  latter  passing  into  rusty  anteriorly;  outer  feather  chestnut,  with 
base,  broad  margin  to  outer  web,  and  still  broader  terminal  margin  of 
inner  web  (both  reaching  nearly  to  the  shaft  near  end  of  the  feather) 
black,  the  tip  dull  whitish  and  the  shaft  nearly  pure  white.  Sides  of 
head  similar  to  top,  but  darker;  chin,  sidesu)f  throat,  and  malar  region, 
together  with  breast  and  belly  (except  along  median  line),  white;  a  vel- 
vety black  stripe  extending  from  upper  part  of  the  throat  along  median 
line  of  under  surface  as  far  as  the  lower  belly ;  sides  of  neck  bright 
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»nze-gTee!i,  the  sides  of  the  body  (from  breast  to  flanks)  similar,  but 
re  bronzy ;    uuder  tail-coverts  bronze-green,  margined  terminally 
h  pale  grayish;  bill   and  feet  dusky.    Length,  skin,  4.25;  wing, 
) ;  tail,  1.50  (middle  feathers,  1.40),  exposed  cnlmen,  1.00. 
mniature  birds  (both  8ex€8  f) :  Besemble  the  adult  female,  but  have 

feathers  of  the  upper  parts  tipped  with  pale  dull  buflfy,  and  the 
ite  bordering  the  black  median  stripe  of  the  under  parts  sometimes 
:ed  with  light  brown.  ♦ 
lestlings :  "At  a  very  young  age  the  upper  surface  is  bronzy  green ; 

under  surface  white,  spotted  down  the  sides  of  the  neck  and  body 
h  chestnut-red,  the  spots  being  arranged  in  a  double  line  from  the 
;le  of  the  lower  mandible,  and  leaving  a  line  of  white  between  them 
I  the  eye.'' 
'his  is  a  very  abundant  species  in  northern  South  America,  but  does 

occur,  so  far  as  known,  north  of  the  Isthmus  of  Panama.  It  was 
roduced  as  a  North  American  bird,  however,  by  Mr.  Audubon,  on 

strength  of  a  specimen  given  him  by  Dr.  Bachman,  which  was 
!ged  to  have  been  taken  by  Dr.  Strobel  at  Key  West,  Florida.  If  the 
cimen  in  question  was  really  taken  at  Key  West,  its  occurrence  there 
st  of  course  have  been  purely  accidental. 

'he  circumstances  attending  the  case  are  thus  given  by  Mr.  An- 
ion: 

afforcU  me  great  pleasure  to  introduce  to  the  lovers  of  natural  history  this  species 
[nmming  Bird  as  an  inhahitant  of  the  United  States.    The  specimen  which  is 

in  my  possession  was  obtained  by  Dr.  Strobel  at  Key  West  in  East  Florida.  Ho 
rmed  me  that  he  had  succeeded  in  capturing  it  from  a  bush  where  he  had  found 
lated,  apparently  wearied  after  its  long  flight  across  the  Gulf  of  Mexico,  probably 
1  some  of  the  West  India  Islands  or  the  coast  of  South  America.  Whether  this 
ties  is  numerous  in  any  part  of  Florida,  I  have  no  means  of  ascertaining.  The 
rior  of  that  territory,  as  it-s  name  indicates,  is  the  land  of  flowers,  and  con- 
lently  well  suited  to  the  peculiar  habits  of  this  genus ;  and  as  it  has  seldom  been 
ted  by  ornithologists  it  is  possible  that  not  only  this,  but  several  other  species 
nmming  Birds,  may  yet  be  discovered  as  inhabitants  of  our  southern  country. 

Genus  ATTHIS  Rkichenbach. 
it  Reich.,  Aufz.  der  Colib.,  1853,  12.    Type,  Omyamia  heloUa  Lkss.  and  DrLattr. 

iBNERio  CHARACTERS. — Similar  to  Stellula^  but  tail-feathers  not  in- 

ling  to  spatulate  form,  the  outer  two  or  three  broadly  tipped  with 

ite  in  both  sexes;  feathers  of  gorget  in  male  broader  and  without 

ite  bases. 

lie  only  two  known  species  of  this  genus  are  very  much  alike  in 

leral  appearance,  but  may  be  distinguished  by  the  following  char- 

ers: 

/OMMON  CHARACTERS. — ^iJxposed  culmcu  uot  morc  than  0.50;  outer 

•feathers  broadly  tipped  with  white  in  both  sexes.    Adult  males 


According  to  Gould  '^  the  young  male  is  similar  to  the  female,  but  has  the  white 
tach  side  the  neck  suffused  with  chestnut.^' 
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broiizj'  green  or  bronzy  above,  the  middle  tail-featbers  broadly  edged 
witb  rufous  on  inner  web,  the  other  tailfeiitherB  with  basal  half  rufous, 
then  purx)li8h  black,  the  two  or  three  outermost  broadly  tipi>ed  with 
white;  gorget  rich  metallic  purplish;  chest  and  other  median  lower 
parts  white,  the  sides  and  flanks  rufous,  tinged  or  spotted  with  green- 
ish or  bronzy.  Adult  females  similar  to  males,  but  throat  dull  white, 
spotted  with  dull  greenish  or  bronzy;  under  tail-coverts  pale  rufous; 
four  middle  tail-feathers  without  rufous  edgings. 

a>.    Adult  male :  Outer  primary  narrow,  abruptly  attenuated  at  tip ;  gorget  brillinntly 

metallic  reddish  violet,  with  decided  violet  tints  in  certain  lights.     Culmeii, 

0.48-0.r>0.     Hah.,  Eastern  Mexico. 

A,  heloisa  (Less,  and  De  Lattr.).    HeloMB  Humming  Bird,    (Pago  380.) 
aK    AduUmale  withonterprimary  broad,  not  attenuated  at  tip;  gorget  metallic  reddish 

purple,  without  violet  tints;  otherwise  much  like  A,  heloiaa,    Culmen,  O.:)8-O.40. 

Hah.f  Highlands  of  Guatemala.  A,  ellioli  Kidgw.    JCHiofs  Humming  Bird.* 

A.  heloisa  has  been  included  in  works  on  North  American  birds  pub- 
lished since  1870,  on  the  strength  of  a  specimen  erroneously  identified 
as  this  species,  collected  by  Mr.  J.  H.  Clark,  of  the  United  States  and 
Mexican  Boundary  Survey,  at  El  Paso,  Texa8.t  It  is  a  species  of  east- 
ern Mexico,  where  it  inhabits  the  tropical  coast  district  (and  perhaps 
the  temperate  slopes  also),  and  may  be  expected  to  occur  within  our 
limits  along  the  lower  Rio  Grande. 

Hkloisk'8  Humming  Bird.    Atihia  heloisa  (Lrss.  and  De  Lattr.). 

(Plate  XLVi.) 

Ornismya  heloisa  Less,  and  De  Lattr.,  Rev.  Zool.,  1839,  15. 

8e1a8j)horu8  f  heloisft  GouLD,  Mon.  Troch.,  pt.  viii,  1854,  pi.  2;  vol.  ill,  1861,  pi.  141. 

Atihia  heloisai  Gould,  Introd.  Troch.,  oct.  ed.,  l^ei,  89.— Coop.,  Orn.  Cal.,  i,  \^0, 
361— B.  B.  &  R.,  Hist.  N.  Am.  B.,  ii,  1874,  465,  pi.  47,  fig.  6. 
lleloisa's  Flaine-bearer  (Gould). 
L'Atthisd'H^Ioi^e  (Mulsant  and  Vkrreaux'). 
Chiipamirto  de  peto  violado  purpureo  (D'Oca). 

Kange. — Eastern  Mexico. 

Sp.  Char, — Adult  male,  with  gorget  rich  metallic  magenta-purple^ 
with  steel-blue  reflections,  the  feathers  much  elongated  posteriorly  and 
laterally ;  tail  feathers  all  extensively  rufous  basally,  the  three  outer 
ones  tipped  with  white  and  with  a  subterminal  black  patch ;  length 
about  2.70-2.75;  wing,  1.30-1.50;  tail,  0.95-1.10;  exposed  cal  men,  0.45- 
0.50.  A  dult  female,  similar  to  the  male  above,  except  that  the  middle  pair 
of  tail-feathers  are  without  any  rufous,  while  that  on  the  other  rectrices 
is  much  more  restricted ;  chin  and  throat  white  (tinged  with  rusty  lat- 
erally), spotted  with  broqze;  chest  and  middle  line  of  breast  and  belly 
dull  white;  sides  and  flanks  cinnamon-rufous;  under  tail-coverts  ciu- 
namonbuff ;  length  (skin),  3.25 ;  wing,  1.40 ;  tail,  0.80;  exposed  culmen, 
0.48. 


*AUhi8  eUioti  Ridgw.,  Proc.  ll"  S.  Nat.  Mus.,  i,  July  1,  1878,  9. 
t  See  The  Auk,  Jan.,  1891,  p.  115. 
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Arful^ tiia(e( No.  24616,  Jalapa, Mexico;  Dr.  A.  L.  HeermaDti):  Above 
Detallic  greeuish  broaze,  strongly  tinged  with  golden  bronze  on  hind- 
leck,  back;  scapulars,  and  rump ;  remiges  dusky,  very  faintly  glossed 
^rith  purplish ;  middle  pair  of  tail-feathers  bronze-green,  the  basal  por- 
ion  cinnamon-rufous,  this  most  distinct  on  edges  (broadly)  where  con- 
inued  half-way  to  the  tip;  next  pair  of  feathers  cinnamon-rufous, 
ipped  with  a  guttate  spot  of  purplish  black,  this  preceded  by  a  broad, 
/-shaped  patch  of  metallic  bronze-green ;  remaining  rectrices  broadly 
ipped  with  white  and  crossed  by  a  broad,  snbtermiual  patch  of  pur- 
>lish  black,  the  basal  portion  of  all  light  cinnamon-rufous.  Ear-coverts 
grayish  brown  or  olive ;  gorget,  including  chin,  malar  region,  and  entire 
hroat,  brilliant  metallic  magenta-purple,  with  steel-blue  and  even 
greenish  reflections ;  the  more  posterior,  and  especially  the  postero- 
ateral,  feathers  mugh  elongated  (the  longest  extending  nearly  1.00  inch 
rom  the  chin-angle),  the  individual  feathers  rather  narrow  but  with 
"ounded  tips;  chest,  breast,  belly,  and  under  tail-coverts  white;  sides 
md  flanks  light  rusty,  glossed  in  places  with  golden  bronze ;  bill  and 
eet  black;  length  (skin),  2.75;  wing,  1.50;  tail,  0.95;  exposed  culmen, 
).50. 

Adult  female  (No.  24618,  Jalapa,  Mexico ;  Dr.  A.  L.  Heermann) : 
Ibove  bright  metallic  bronze-green,  tinged  with  golden  bronze,  duller 
m  top  of  head;  remiges  dusky,  with  faint  purplish  reflections;  middle 
)air  of  tail-feathers  metallic  green,  passing  into  blackish  at  tips,  but 
Hrithout  rufous  at  base;  next  pair  with  a  terminal  spot  of  light  cinna- 
non,  then  purplish  black  for  about  0.22  of  an  inch,  the  remaining  por- 
tion cinnamon-rufous,  with  a  small  space  of  green  between  this  color 
md  the  black,  on  the  outer  web;  next  feathers  similar,  but  terminal 
ipot  whitish  instead  of  cinnamon,  with  black  more  extensive  and  only 
i  trace  of  the  green  space;  next,  similar,  but  terminal  spot  pure  white 
ind  a  little  larger;  outer  feather  similar  to  the  second,  but  white  spot 
i  little  larger,  and  basal  portion  much  duller,  as  well  as  paler,  rusty. 
Jhin  and  throat  white,  tinged  with  pale  rusty  laterally,  spotted  with 
jronzy  brown ;  chest  plain  white ;  sides  and  flanks  cinnamon-rufous, 
:he  belly  whitish ;  lower  tail-coverts  cinnamon-buff;  bill  and  feet  black ; 
ength  (skin),  2.85;  wing,  1.40;  tail,  0.85;  the  outer  feathers  0.10 
shorter;  exposed  culmen,  0.48. 

The  specimen  from  El  Paso,  Texas,  referred  to  in  the  "  Ornithology 
3f  California,"  "  History  of  North  American  Birds,"  and  subsequent 
(vorks  as  being  this  species,  proves  to  be  a  young  example  of  Stellula 
:ialliope.    (See  The  Auk,  January,  1891,  p.  115.) 
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Genas  AOYHTKIA  Reichbnbach. 

TkaumaniiaB  Bonap.,  Rev.  et  Mag.  Zool.  1854,  255  (nee  ESCHOLTZ,  1829). 
Thaumatias  Gould,  lutrod.  Trooh.  oct.  ed.  1861,  151  (wee  Bonap.,  1850). 
Agyrtria  Reicu.,  Troch.  Enum.  1655,  7.    Type,  Tro€ikilu9  brmirostrU  Less. 
Leucodara  Muls.,  Hist.  Nat.  Ois.  Moaoh.  i,  1873, 309.   Type,  Trockilus  norriiii  BouBC. 

Generic  characters. — In  what  the  characters  of  this  supposed 
genus  really  consist,  I  have  not  been  able  to  discover,  either  by  a  care- 
ful examination  of  specimens  or  by  consulting  the  various  works  which 
recognize  it.  The  various  S[>ecies  referred  to  Agyrtria  are  essentially 
identical  in  structure  with  the  species  referred  to  Anuusiliaj  and  in  my 
opinion  should  be  placed  in  the  same  genus  with  them.  Other  so-called 
genera,  as  Ura^wnUtraj  Timoliaj  Eucephala^  ilr»nta,and  CaUijiAanc#,are 
also  involved  in  the  uncertainty.    (See  p.  3G2.) 

Taking  the  single  species  which  has  been  nientioned  as  a  North 
American  bird,  together  with  all  the  Central  American  species  which 
have  been  placed  in  the  same  so-called  genus,  we  have  four  species  of 
Agyrtria  whose  differential  characters  are  as  follows : 

a'.  Throat  and  brea8t  grocn. 
hK  Outer  tail-feather  blackish,  with  dusky  gray  tip.    Bab,  Tobago,  Trinidad,  and 
Venezuela  to  Brazil;  accidental  in  MassachnsettaT 

J. /o&act  (Gmkl.)    Tobago  Humming  Bird.     (Page3ft{.) 
&>.  Outer  tail  feather  bronzy  green,  with  dark  purplish  bronze  snbterminal  band 
and  gray  tip.    Hah.  Honduras.     A,  ludne  (Lawr).    Lucy's  Humming  Bird.* 
a  ^.  Throat  and  breast  white. 
&i.  Belly  pure  white,  flanks  green.     Hah,    Mexico  to  Nicaragua. 

A,  Candida  (BouRC.  and  MuLS.).    White-breasted  Humming  Bird.t 
6*.  Belly  and  flanks  pale  rufous.     H<ib,    Mexico. 

A  norriiii  ( BouRC. ) .    Norris's  Humming Biidt 

Tobago  Humming  Bird.    Agyrtria  tohad  (Qmsl.). 

TrocUlus  tohaci  Gmrl.,  S.  N.  i.,  1788,  498. 

Agyrtria  tohaci  Elliot,  Class,  and  Synop.  Troch.,  1879,  206. 
Thaumatias  linnai  Gould,  Mon.  Troch.,  pt.  xii,  1856,  pi.  4,  vol.  V,  1861,  pi.  302.— B.B. 
and  R.  llist.N.  Am.  B.,  ii,  1874,  468.$ 

Agyrtria  linnai  CoUES,  Key,  1872,  186. 
TroohiluB  maculatM  YiEiLL.^Ois.  Dor.,  I.  1802,  87,  pi.  44. 

Agyrtria  maculata  Cab.  and  Hrinr,  Mus.  Hein.,iir,  1860, 33.— Matn.,  B.  E.  Mis^) 

1870,  1*28  (Cambridge,  Mass.).— Allen,  Am.  Nat.,  iii,  Feb.,  1870,  645  (do.). 
LiunaMis*s  Emerald  (Gould). 

Le  Thaumatias  de  Linue  (Mulsant  and  Yerreaux). 
Linn6  Humming  Bird  (Coues). 


*  Thaumatias  lucicp,  Lawr.  Pr.  Ac.  Nat.  Sci.,  Phil.,  1867, 233.  Agyrtria  luciay  ElUOT, 
Class,  and  Synop.  Troch..  1879,  208. 

t  Trochilua  oandidus,  BouRC.  and  MuLS.,  Ann.  Soc.  Ag.,  Lyons,  ix,  1846,  326.  Aff' 
tria  Candida^  Cab.  and  Heink,  Mus.  Hein.,  iii,  :^). 

t  Trochilua  norHaii,  BoURC,  P.  Z.  8,,  1847,  47,  Agyrtria  fiorriaii,  Eluot,  Cl»ai»n^ 
Synop.  Troch.,  1879,  204. 

$Not  Thaumantiaa  linnai  Boffxr.,  Rev.  et  Mag.  Zool.,  1854,255,  based  on  TroM^ 
tkaumantia*  Linn.  (S.  N.  ed.,  12,  i,  1766,  190),  which  is  certainly  not  this  speoies. 
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Bange. — Tobago,  Trinidad,  Venezuela,  Guiana,  and  northern  Brazil; 
accidental  in  eastern  Massachusetts  (I) 

Sp.  chah. — Adult  (No.  88468,  U.  S.  National  Museum,  Surinam; 
Count  vou  Berlepsch) :  Above  dark  bronze-green,  including  two  mid- 
dle tail-feathers,  the  latter,  however,  much  duller  green  than  the  back ; 
reniiges  dusky,  very  faintly  glossed  with  purplish ;  outer  tail-feather 
dusky,  inclining  to  blue-black  subtermlnally,  the  tip  dusky  gray  for 
about  .20  of  an  inch ;  next  feather  similar,  but  with  the  dusky  grayish 
tip  much  less  distinct,  and  the  outer  web  slightl}*^  glossed  with  dull 
bronze-greenish,  except  for  terminal  third;  next  feather  with  dusky 
gray  tip  reduced  to  a  narrow  terminal  margin,  and  the  outer  web  dis- 
distinctly  dusky  bronze-greenish,  except  terminally ;  fourth  feather 
similar,  but  no  trace  of  grayish  at  tip.  Malar  region,  chin,  throat,  and 
chest,  bright  metallic  emerald-green,  more  yellowish  green  laterally, 
the  feathers  of  the  chin  and  throat  dusky  grayish  at  base,  with  a  white 
bar  between  the  dusky  and  the  green,  those  of  the  chest  dusky  imme- 
diately beneath  the  surface ;  breast,  sides,  and  flanks  bronze-green ; 
sides  of  belly  similar,  but  feathers  margined  with  pale  grayish  or  gray- 
ish white;  middle  line  of  belly  (narrowly)  white;  downy  femoral  tufts 
pure  white;  under  tail-coverts  brownish  gray,  broadly  margined  with 
white.  Upper  mandible  black  ;  lower  pale  yellowish  brown  (pinkish  in 
life),  becoming  blackish  at  tip;  feet  dusky.  Length  (skin),  3.90;  wing, 
2.15;  tail,  1.20  (outer  feathers  a  little  shorter);  exposed  culmen,  0.80. 

A  specimen  of  this  species  is  in  the  collection  of  Mr.  William  Brew- 
ster, which  is  said  to  have  been  taken  in  the  vicinity  of  Cambridge, 
Massachusetts,  in  August,  1865.  If  it  were  really  taken  there,  its  occu- 
rence must  of  course  be  regarded  as  purely  accidental.  (See  remarks 
on  p:;ge  3X3.) 


IITE-LINE  ENGIUVING  Fi)R  RELIEF-PRINTING  IN  THE  FIFTEENTH 

ANl)  SIXTEENTH  CENTURIES. 

(DOTTED  PUI.VrS.  Gll.WirRKS  EN^  M  VVrfiUK  ClilliL^E,  SCHROTBLATTER.) 


Hy  S.  R.  KoKilLEK,  Curahr  of  Graphic  Arts. 


The  U.  S.NiVtional  Musemn  has  lately  come  into  the  possession  of  a 
w  impressions  from  relieF-blocks  of  the  fifteenth  or  early  sixteenth 
utury  which  bear  upon  the  much discusseil  question  as  to  the  nature 
id  origin  of  the  so-called  "dotted  prints"  (L^^rench:  "gravures  en 
anierecribl6e";  German :  "Schrotbliitter  ").  The  acquisition  of  these 
teresting  specimens  affords  an  opportunity  for  the  republication  in 
uplifiedform  of  an  article  on  this  subject,  written  by  me  for  a  European 
urnal* 

It  is  the  iiim  of  this  article  to  show  that  the  prints  in  question  are 
Qiply  ichiteiine  engravings  for  relief  pr  biting  ^  and  that,  tis  such,  they  are 
entical,  in  the  technical  principle  involved,  with  modern  wood-en- 
raving,  which  also  is  white-line  engraving  for  relief-printing,  the  whites 
3d  the  tints  intermediate  between  black  and  white  being  produced  in 
f>th  cases  by  white  lines  and  dots  cut  into  the  block,  while  the  black 
'supplied  by  those  parts  of  the  wood  (or  metal)  left  standing  in  relief 
^^\  carrying  the  ink.  The  conclusion  embodied  in  this  statement, 
Wch  places  these  primitive  and  rude  performances  technically  on  a 
'Vel  with  the  delicate  and  refined  work  of  men  like  King,  Cole,  CloSvSon, 
Qengling,  Miller,  etc.,  may  seem  strange  to  absurdity  to  those  who  are 
^t  accustomed  to  consider  processes  without  regard  to  the  artistic 
liaracter  of  the  result  reached.  It  is,  nevertheless,  unavoidable,  as  the 
^Mowing  investigation  will  demonstrate. 

The  "dotted  prints"  form  a  group  quit«  by  themselves  among  the 
'bluets  of  the  reproductive  or  multiplying  arts  at  the  close  of  the 
'^nth  and  the  beginning  of  the  sixteenth  century.  The  "  Coronation 
*^  the  Virgin,"  here  reproduced  (PI.  XLvrr)  from  one  of  the  specimens  in 


•See  "Chronlk  fiir  vervioiniUi^^cn  lo  Kiiust,"  Vienna,  1889,  vol.  ii,  No.  D. 

H.  Mis.  129,  pt.  2 '1^  -^^ 
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the  Maseiitn,  is  i\  good,  although  minor,  example  of  the  whole  class.* 
The  large  white  dots  observable  in  it,  as  in  most — although,  as  we  shall 
presently  see,  by  no  means  in  all — of  the  [jrints  here  to  be  considered, 
gave  rise  to  the  English  name  ^'  dotted  prints,"  as  well  as  to  the  French 
designation,  ^Mnani6re  criblee,"  tlie  latter  in  allusion  to  ^'lecrible," 
the  sieve,  a  utensil  which,  in  its  older  forms,  is  msvde  of  a  piece  of  sheet- 
tin  perforated  by  round  holes.  The  German  '*Schrotblatter"  or  "ge- 
schrotene  Arbeit,"  from  "  schroten,"  (to  grind  corn  coarsely,  to  cut  or  saw 
rudely)  expresses  another  peculiarity  of  these  prints,  the  rude  way, 
namely,  in  which  the  ground  in  many  of  them  seems  to  have  beea 
gnawed  out  rather  than  cut.  In  drawing,  most  of  the  ^'dotted  prints'' 
are  quite  primitive,  and  there  is  noticeable  in  them  a  very  marked  pre- 
dilection on  the  part  of  their  designers  or  engravers  for  ornamental 
backgrounds  and  accessories. 

Owing  to  the  inartistic  character  just  alluded  to,  the  tendency  among 
the  older  writers  on  the  subject  was  to  rank  these  prints  among  the 
earliest  specimens  of  the  arts  of  engraving  and  printing,  and  to  carry 
their  origin  back  to  the  beginning  of  the  fifteenth  centur3\  At  present 
it  is  thought,  however,  that  the  rudeness  of  most  of  the  designs  is  evi- 
dence of  lack  of  skill  in  the  artists  rather  than  of  antiquity,  and  that  it 
will  be  safe  to  assume  about  the  middle  of  the  fifteenth  century  as  the 
o\i\i}Ht  probable  date.  If  this  be  so,  the  '^manij^re  cribl^o"  was  quite 
short-lived;  as  there  is  good  resison  to  believe  that  it  was  not  practiced 
much  beyond  the  beginning  of  the  sixteenth  century.  In  quantity  the 
"dotted  prints"  are  aim  quite  limited.  Acxiording  to  Dr.  Willshiret 
only  about  three  hundred  were  known  fifteen  years  ago,  and  althongh 
this  number  has  been  iid<led  to  by  new  discoveries  since  then,  they  are 
still  decidedly  rare.  Finally,  it  may  be  said  that  most  of  these  prints 
are  of  small  or  medium  size,  comparatively  few  only  measuring  as  much 
as  about  10  by  14  inches. 

It  wouhl  seem  from  all  this  as  if  the  prints  in  question  had  been  given 
an  importance  in  the  history  of  the  multiplying  arts  and  in  the  appre- 
ciation of  collectors  not  warranted  either  by  their  artistic  character 
or  their  bulk,  it  must  be  conceded,  however,  that  they  arc  very  inter- 
esting, and  no  one  who  has  met  with  them  can  have  failed  of  having 
been  struck  by  their  nni(iue  appearance  iis  compared  with  all  other 
contemporaneous  attempt^s  at  producing  pictures  multipliable  in  the 
press.    Their  most  obvious  characteristic  is  that  the  design  is  mainly 


•  MejwunMiiciiits,  through  tho  coiitiir,  7;J  l>y  lOG  millimeters.  Partly  colored  rH- 
yeUow,  an<l  light  greon ;  the  red,  thick  iviid  glassy,  as  if  it  had  been  gammed.  Tli« 
obsoiiratioiiH  in  tho  nuproducf.ion  are  due  to  the  coloring.  Mr.  W.  L.  Scbreiber,  o' 
Franzensherg,  Germany,  to  whf>ni  I  sent  a  photograph  of  this  print,  kindly  oalU  ■/ 
attention  to  tho^fiict  that  it  in  identical  with  Wvigel's  No.  333.  See  Weigel  and  M* 
ermann,  "  Anflingo  der  DrnckorkMnst,"  Leip^ic,  186(),  vol,  ii,  p.  236. 

t  ''Introduction  to  the  study  and  collection  of  ancient  prints,"  8d  ed.,  LondoBt 
1677,  vol.  II,  p.  67. 
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►rough t  out  by  white  dots  and  lines,  or  sometimes  by  white  dots 
nly,  or  by  white  lines  only,  on  a  black  ground,  which  is  precisely  the 
everse  of  the  ordinary  wood-cuts  of  the  time,  these  being  to  all  intents 
ud  purposes  reproductions  of  drawings  in  black  lines  on  a  white 
rouDd,  or,  in  other  words,  black-line  facsimile  work.  The  strange 
ppearance  of  the  *•  dotted  prints"  is  furthermore  increased  by  the 
dniixture  of  ordinary  work  in  black  lines  on  a  white  ground  with 
he  work  in  white  lines  and  dots  on  a  black  ground,  so  that  it  would 
eem  as  if  two  opposing  principles,  harshly  contrasting  with  one 
iiother,  had  been  utilized  in  their  execution.  The  result  was  that 
Qost  investigators  were  sorely  puzzled  as  to  the  nature  of  these  queer 
>roductions.  All  sorts  of  speculations  were  indulged  in  as  to  the 
Daterial — whether  wood  or  metal — and  the  modus  operandi  employed, 
>ne  of  the  suggestions  ottered  being  that  they  were  the  outcome  of  a 
combination  of  intaglio-engraving  and  relief-engraving,  and  it  was 
latnrally  enough  asked,  what  motive  could  possibly  have  prevailed 
ilK)n  their  originators  to  adopt  such  an  "  irrational "  method  of  pro- 
ceeding? 

"Cribl(5,"  says  Mr.  Henri  Hymans,  the  excellent  curator  of  the  print 
iepartment  in  the  Royal  Library  of  Belgium,  in  his  essay  entitled 
'Gravures  criblees,"*  "is  a  sort  of  engraving  in  which  the  subject  is 
kvorked  out  by  a  combination  of  dots  and  of  lines  crossing  one  another, 
lud  relieved  white  against  a  black  ground;  but  in  which,  nevertheless, 
t>lack  lines  on  a  white  ground  are  also  seen,  producing  a  more  curious 
Lhan  happy  combiiuition  of  intaglio-engraving  (gravure  en  creiix)  and 
relief-engraving  (gravure  eu  relief  )!^^    Again,  speaking  of  a  still-existing 
plate  engraved  on  copper  for  relief- printing,  of  which  an  impression  is 
given  in  the  article  in  question  (see  the  reproduction,  PI.  XLViii),  Mr. 
Hymans  says  that  it  is  "executed  in  intaglio  and  in  relief  at  one  and  the 
same  time.    •    •    •     The  features,  the  rays  which  surround  the  heads 
of  the  saints,  the  folds  of  the  drapery,  in  a  word,  everything  which 
marks  form,  is  engraved  in    relief,  as  in  wood-engraving;  t  elsewhere, 
however,  intaglio-engraving  {la  taille  douce)  has  been  used  to  a  consid- 
erable extent,  and  produces  in  the  impression  white  lines  on  a  black 
gronud.     •     •     •     If  we  ask  for  the  reasons  which  may  have  prevailed 
upon  the  artist  to  use  so  tedious  and  ditticult  a  process,  and  one,  more- 
<>ver,  so  limited  in  its  means  of  expression,    •     •     •     we  can  only  find 
thein  in  the  necessities  forced  upon  him  by  a  long  edition  and  the  de- 
sire to  prevent  the  wearing  of  the  plate.    •     •     •     Unfortunately  the 
Existence  of  the  plates  fplatefj    *    •    •    can  throw  light  only  upon 
ttie  technique  of  the  curious  and  irrational  art  which  forms  the  subject 
^our  article,  without  allowing  us  to  draw  a  conclusion  which  would 
'^riiig  us  a  step  nearer  to  the  discovery  of  its  origin." 


"See  "Docnments  iconogrnpniqiics  et  bibliograpbiqnes  <lo  la  l)il)lioth^qlle  royale 
^Belgiqne."    Brnssels,  1887,  pp.  14,  17,  and  18. 

tTbis  IB  not  quite  correct,  aa  tUe  rays  of  tUo  nimbi  .iro  Uooidodly  white  ou  v\  \i\^c\L 
tttmnd. 
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Upon  these  remarks  of  Mr.  Ilyiimna  an  English  writer  has  based  a 
most  astouishiii^  hy])othesis,  which  is  (calculated  to  make  an  already 
apparently  very  ditlicult  matter  still  more  difficult. 

"The  more  we  look,"  says  Dr.  Willshire  (vol.  il,  p.  58,  of  his  other- 
wise very  useful  "  Inlroduction,*'  befoi^  quoted),  "the  luore  inclined  are 
we  to  believe  that  the  ^^round  [should  l>e,  the  surface]  of  the  original 
plate  [f.  €.,  of  the  plate  on  which  the  engraving  was  executed]  hiis  re- 
mained for  the  greater  ])art  in  relief j  as  it  were,  and  has  been  inked, and 
that  the  white  forms  or  the  dots  and  lines  have  been  cut  in  ini^gUo, 
kept  free  of  ink,  and  so  appear  white  oft'  black  in  the  impression.  But 
'  in  other  ])arts  it  would  seem  that  the  ground  [should  again  be,  tliesnr- 
facej  has  been  kept  elean  or  uninked,  and  the  cut  or  intagliated  lines 
and  scratches  have  been  inked  and  appear  black  olf  white,  as  inordi- 
narj'  co])per  plate  impressions.  Where  the  inked  or  black  fjfrownd  ap- 
pears to  give  the  forms,  the  plat-e  or  block  may  be  said  to  have  been 
engraved  in  relief  or  f?;i  iaiJlc  d-eparr/ne  ;  but  where  the  inked  inta^'ll- 
ated  Une^  ar  scrntchcs  \m\'\vA\{v  them,  it  must  have  been  engraveil  <*» 
creiLv,  This  strange  mixture  of  work  and  eflects  gives  rise,  as  Mr. 
Ilymans  observes,  to  a  combination  more  singular  than  agreeable." 

The  hypoth<»sis  involved  in  the  preceding  paragraph  is  soextraonli- 
nary  that  one  is  inclined  to  think  there  nnist  be  some  misnuderstaiiding- 
The  summing  u]),  however,  of  his  investigations  and  siieculations, 
given  by  Dr.  Willsliire  on  jip.  05  and  60,  leaves  no  room  for  doubt. 
'*That  a  clear  and  full  knowledge,''  he  says,  "of  the  exact  mode  of  ese 
cution  of  the  manirrv  cribUe  is  yet  a  deshleraium^  we  candidly  admit  in 
the  face  of  what  we  have  already  stated.  Nevertheless  wo  believe  we 
are  so  far  right  in  maintaining,  first,  that  it  was  generally  practice<lon 
metal  plates;  secondly,  that  the  engraving  was  both  in  relief  and  in- 
taglio, according  to  circumstances ;  thirdly,  that  the  larger  *  dots '  were 
punched  out  of  the  metal,  and  the  smaller  ones  indented,  but  not  to 
complete  perforation,  4>r  at  any  rate  that  all  the  puncti form  technicwas 
in  intaglio,  and  <lid  not  receive  ink  ;  fourthl}',  that  narrow  lined  forms 
or  contours,  indicated  in  the  impression  by  black  detaching  itself  fro^ 
a  white  ground,  were  often  from  relief-engraving  on  the  metal;  fiftbly, 
that  narrow-lined  engraved  work  and  hatchings,  indicating  texture  and 
shadow  rather  than  forms  in  the  impression,  were  from  work  in  intagli*'? 
sixthly,  that  the  peculiar  ell'eets  ])rodu('e<l  by  the  admixture  of  engrav- 
ing en  creu.v  and  rn  taillv  (Vrpartjuv  were  added  to  and  varied  by  tb^ 
removal  of  the  ink  in  certain  parts  before  printing." 

If  the  explanation  attempted  by  Dr.  Willshire  were  borne  out  by  th^ 
facts,  the  method  of  j^rocedure  a<lopted  by  the  engravers  of  the  "dotted 
print^s"  might,  indeed,  justly  be  called  '•  irrational."  It  is  evident,  ho^' 
ever,  from  the  (j notations  given  from  the  dissertation  of  Mr.  Hymat*^ 
that  the  conclusions  drawn  by  the  English  writer  llnd  uo  basis  wh*^' 
ever  in  the  uttenmces  of  his  Belgian  colleague.  Mr.  Ilymans  does  n^^ 
even  hint  at  a  combination  of  rcliet\/>rni^(;i(/  with  iutaglio-j»nii^«fijf  ^^ 
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0  production  of  the  "  tiiaiiifire  cribltje"  prints.  Dr.  Willahire  eimplj 
owed  bimseir  to  be  misled  by  tlie  somewhat  unfortuDate  expression 

1  more  curious  than  h»ppy  coiubitintion  of  intaglio-eDgraviDg  with 
iefeu graving,"  used  by  Mr.  Hymans.  Had  he  looked  at  the  matter 
)r6from  the  practical-technical  than  from  the  thoorotical-literary  point 
view,  and  had  he,  moreover,  corisn1t4.-d  all  the  historical  material  at 
mmaiid,  the  problem  would  have  been  less  puzzling  to  him.  Looked 
in  the  bght  thus  to  be  obtained,  the  last  vestige  of  uncertainty  be- 
tting this  4]ueation,  and  which  caused  even  Mr.  Hymans  to  character- 
!  the  cribl^s  as  the  productions  of  a  "  curions  and  irrational  art,"  will 
iekly  vanish. 

Art  has  its  material  as  well  as  its  ideal  side,  and  so  far  as  the  former 
;;oncerne<l  the  artist  is  absolutely  dependent  upou  his  means.  The  two 
mil  illustrations  which  accompany  this  article  (Figs.  48  and  49)  look 
first  sight  as  if  both  were  taken  from  "  dotted  prints  "  of  the  fifleeuth 
utury.   Nevertheless  they  are  separated  from  one  another,  as  to  peiiod, 


at  least  .3(10 years.  Fig.  48  is  a  fragment  of  a cribl»S,  "The  StigmatiB»- 
n  of  St.  Francis,"  attributed  to  the  last  third  of  the  fifteenth  century, 
d  published,  in  a  reduction,  in  Dr.  Willahire's  "Catalogue  of  Early 
iuts,"  vol.  1,  J'l.  IV.  Fig,  40,  is  a  bit  from  a  wood-engraving  by  Bewick, 
lich  api>earcd  in  "  Poems  by  Goldsmith  and  Parnell,"  1795,  and  is 
iroduced  in  Dobson's  "Thonias  Bewick  and  his  Pupils"  (Boston, 
ii),  p.  70.  Ill  the  IViigmenls  here  given,  Fig,  48  is  reduced  about  one- 
ird,  while  Kig.  40  is  enlarged  alwnt  one-half,  thus  eliminaling  from 
B  comi>arison,  at  least  to  some  degree,  the  dialurVtw^  ft\fenifcut  *A 
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difference  in  size.  It  is  hardly  necessary  to  point  out  that  both,  so 
far  as  the  means  of  expression  are  concerned,  rest  absolutely  upoD 
the  same  system,  although  the  modern  artist  displays  not  only  greater 
skill  in  the  use  of  these  means,  but  also  more  refined  powers  of  obser- 
vation. Their  homogeneity  is  due  to  the  fact  that  they  are  drawn  with 
white  lines  upon  a  black  ground^  and  this  again  is  explained  by  the 
further  fact  that  both  were  executed  with  the  graver  for  relief-printing. 
That  the  latter  statement  must  be  true  will  be  easily  seen  when  it  is 
considered  that  the  tr//i7c  Ztne  is  the  natural  product  of  the  graver  in 
its  applicatiou  to  relief-engraving,  and  that  consequently  tlie  blacklm 
is  used  in  this  kind  of  engraving  oidy  where  it  can  not  be  avoided; 
that  is  to  sa3',  in  those  jiassages  in  which  forms  have  to  l)e  indicated 
on  a  light  ground  or  in  high  light.  This  explains  also  why  we  iiud 
in  tlie  ''  dotted  prints^  of  the  fifteenth  century  the  combination  of  white 
lines  on  black  and  of  black  lines  on  white,  which  has  seemed  to  some 
investigators  to  be  so  curious,  and  even  *' irrational."  The  same  com- 
bination is  found  in  the  wood-engravings  of  the  nineteenth  century. 
But  while,  owing  to  lack  of  skill,  it  i)roduces  an  unple^asaut  cnuleuess 
in  the  works  of  the  relief-engravers  of  the  middle  ages,  no  such  crude- 
ness  is  ai)i)arent  in  tlie  productions  of  the  wood  engravers  of  to-day, 
because  they  have  refined  the  means  of  expression  to  a  degree  of  which 
tlieir  niediieval  predecessors  had  not  the  remotest  idea,  without  in  the 
least  altering  the  principle  involved. 

It  is  literally  true,  therefore,  as  stated  at  the  outlet,  that  the  so-called 
"dotted  prints"  of  the  fifteenth  and  sixteenth  centuries,  although exe- 
cnted  in  the  great  majority  of  cases  on  metal,  are  simply  premature 
l)recnrsors  of  modern  white-line  engraving.  The  fact  that  they  were 
premature,  and  that  white-line  engraving  could  not  develop  at  the  time, 
but  was  doomed  to  die  awiiy  again  after  it  had  hardly  made  a  crude 
beginning,  finds  rciuly  explanation  in  the  conditions  of  the  period  in 
which  it  arose. 

The  aim  of  the  reproductive  Jirts  in  their  infanc}^  was  simply  the 
rendering  of  drawings.  It  would  have  been  quite  impossible  for  tliem 
to  attempt  the  snggestion  of  the  effects  of  painting  as  it  is  understood 
today,  not  only  because  the  skill  was  wanting,  but  also  because  such 
effects  were  not  as  yet  within  the  grasj)  of  art.  It  was  reserved  for  the 
painters  of  Venice  and  of  the  Netherlands  to  take  this  step  at  a  consid- 
erably later  ]>eriod.  The  goldsmith,  therefore,  who  desired  tobeconiea 
rei)roductive  artist,  took  up  his  graver  as  an  instrument  with  which  be 
was  fiimiliar,  and  wMth  it  he  produex}d,  on  the  copper  plate  and  aided 
by  intaglio  printing,  bhick  lines  and  dots  on  a  white  ground,  as  in  draw- 
ing. On  the  other  hand,  the  first  artistes  who  endeavored  to  produce 
blocks  for  relief  ])rinting  chose  a  board  and  a  knife,  very  likely  in  \vA- 
tation  of  the  **  form-cutters,''  or  makers  of  wooden  molds  and  stampfl' 
which  was  an  old  trade.    The  knife  they  were  compelled  to  adhere  to, 
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as  wood  cut  across  the  grain  was  not  yet  ia  vogue,  and  the  graver  can 
not  be  used  on  wood  cut  in  the  direction  of  the  grain  or  fiber.  It  is 
quite  conceivable,  however,  that  the  advantages  of  relief  engraving, 
the  ease  and  more  especially  the  rapidity  of  printing,  were  soon  discov- 
ered by  the  goldsmiths  who  wielded  the  burin,  and  if  this  was  once  the 
iiase,  it  is  not  to  be  wondered  at  that  they  should  have  attempted  to 
reach  tlie  same  end  with  the  means  to  which  they  were  accustomed. 
As  the  graver,  however,  in  its  application  to  relief-engraving,  most 
readily  produces  white  lines,  they  were  naturally,  and  it  may  indeed  be 
iaid  inevitably,  led  to  the  same  result  as  the  engravers  who  first  essayed 
to  use  tlio  burin  for  relief  work  in  the  eighteenth  century ;  that  is  to  say, 
they  endeavored  to  produce  their  drawings  by  white  lines  on  a  bLock 
G^ronnd,  and  used  black  lines  only  where  they  could  not  do  without  them, 
namely,  in  the  high  lights.  They  thus  arrived  Sit  white  liiie  engraving  on 
metal,  and  this  again  led  them  unconsciously  to  the  first  rude  begin- 
nings of  tint-engraving.  It  may  be  difficult  at  first,  with  the  modern 
idea  of  tint-engraving  i)resent  to  the  mind,  to  detect  tints  in  the  "m.i- 
iiierc  cribleo'^  prints.  But  a  little  reflection  will  show  that  the  white 
lots  i)roduced  by  punches,  even  without  the  white  lines  with  which  they 
ire  often  intermingled,  served  only  to  break  up  the  black  surface  and 
[hns  to  convert  it  into  tints.  These  conclusions  once  established,  it  will 
i>e  conceded  that  the  terms  dotted  prints  and  manif^.re  criblee  are  wholly 
injnstifiable  and  inadequate,  since  the  dot  is  merely  an  incident.  The 
nain  point  is  the  ehiboration  of  the  design  by  white  lines  and  dots  on 
I  black  ground,  and  this  constitutes  essentially  white-line  engraving, 
fvhich  in  its  development  is  tint  engraving.  This  being  so,  it  is  not  to 
je  wondered  at  that  we  find  "  dotted  prints  "  with  not  a  single  dot  in 
:liein.  The  engraving  here  rei)roduced  from  the  impression  given  by  Mr. 
Fly  mans  (see  IM.  XLViii)  is  a  good  illustration  of  this  fact.  It  is  a  rude 
kvhite-line  engraving  (tint  engraving),  withoutany  dots  whatever,  which 
ilearly  shows  that  it  owes  its  origin  to  the  graver,  as,  for  instance,  in  the 
lots  in  the  dark  space  under  the  right  arm  of  Christ.  The  identity  of 
:he  principle  involved  with  that  of  modern  wood-engraving  is,  however, 
;till  more  clearly  brought  out  by  an  examination  of  the  "  Crucifixion  ^ 
PI.  XLix)*  here  reproduced  from  the  original  in  the  U.  S.  National 
Vluseum.  Not  only  do  certain  parts,  such  as  the  leg  of  the  man  at  the 
•iglit  and  the  pieces  of  wood  by  which  the  cross  is  held  in  the  ground, 
jhow  well  defined  tints,  but  the  garments  are  throughout  worked  in 
chitc  lines  crossing  one  another.  To  show  that  precisely  the  same  method 
s  employed  in  modern  white-line  engraving,  an  enlargement  is  here 


"Measurement,  through  the  center,  42  by  .57  iniUiiuotros.  Colored  in  parts  light 
ed,  light  yellow,  light  green,  in  transparent  ^vashes.  The  green,  however,  seems  to 
>e  a  hody  color  uiixed  with  white,  hut  laid  on  very  thi4i.  Mr.  Schreiher  points  oat 
hat  tliis  print  is  Weigors  No.  1156.  See  Weigel  and  Zestenuaun,  ii,  p.  270.  It 
lasHed  into  Coppenrath^H  hands  and  was  sold  at  auction  in  his  first  sale,  No.  2062. 
The  defects  of  the  reproduction  are  agaiu  due  to  the  coloring. 
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given  (Pig.  50),  by  peruiission  of  the  Century  Company,  of  pan  nf  nu 
oDgraving  by  Mr.  Cole  from  Mr.  St.  Gaudeoci's  "Angel  of  tbo  Morgan 
ToHib,"  Tiiefaceof  tlie  angel  is  engraved  vitb  the  same  'wliite  lines 
crossing  oiieanotlier  wbich  we  find  in  the  little  fifteenth  century  "Cni- 
ciAxion,"  witli  thisditfercnoe  only,  that  while  theliueaof  the  mediievnl 
artist  are  rigid  and  coarse,  those  of  his  modern  follower  are  flexible  ami 
delicate.  It  would  be  more  ai>propriate,  tberefore,  to  enll  these  old  prO' 
diictions  mcditrral  ivkiteline  engravings  for  relief prtHling,  rather  than 
"dotted  prints" or  "gra\ure«  en  mani6recnbl£e''or  "  8i,hiotbIattPr." 


ESLAHnEUIil  Of  PaUT  01'  A  WOOLlE.VIiKAVIMIl  BI  T.  COU. 

The  use  of  the  white  bne  in  the  liftoenth  and  sisteentb  centuries  is  not 
however,  confined  to  theclass  of  jirints  just  Hpokeii  of.  There  are  oxtau 
a  few  white-lino  ri'licf-engraviiiga  of  the  same  period  which  have  no 
thing  in  common  with  the  .so-called  "  dotted  prints,"  and  which,  judgint 
from  the  absence  o!'  the  cliaracteristic  love  of  ornameutatiou  and  fron 
the  bettor  quality  of  tlio  draftsmanship,  would  seem  to  be,  not  tli< 
work  of  artisan  goldsniitlis,  but  of  regular  designers  and  engravers 
One  of  these,  ascribed  to  tlio  close  of  the  fifteenth  century,  is  also  her* 
reproduced  (PI.  i.)  from  an  impression  in  the  IT.  S.  National  Museum. 
That  it  is  not  a  negative  imjiression,  that  is  to  say,  an  impression  printetl 
from  an  intaglio  plate  inked  on  the  surface,*  is  evident  from  the  way  in 

*  Tbe  iiiil>i<iot  of  iie;;nl.iv<i  imil  ixisilivii  impiDHHiimx  in  illniitrateil  io  tlio  IT.  3.  N*' 
tioual  MllHuniii  by  prlotii  rnmi  both  iiitii;;1io  niiil  n-lief  iilntea.  Tbo  e)iecimrnii  <■ 
qiifHtioD  will  be  fouDil  iu  the  Hull  of  (liaphic  Arls,  evttuni  side,  ftlcore  1,  iu  fruDMl 
ftud  la. 
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which  the  lights  are  mauaged.  It  is  questionable,  however,  whether 
this  plate  was  engraved  in  whire  lines  in  obedience  to  the  demands  of 
the  graver, ormerely  with  a  desire  to  produceanodd  effect.*  Of  another 
similar  print,  "The  Satyi^si  Family,^  after  Urse  Graf,  dated  1520,  a  good 
reprofluction  of  which  is  easily  accessible  in  Hirth  and  Mather's  "Master 
Woodcats  of  Four  Centuries,"  t  it  seems  almost  certain  that  the  motive 
suggested  prompted  it.  The  angularity  of  some  of  the  carves  in  it 
would,  indeed,  suggest  that  it  was  executed  with  the  knife  on  wood. 

It  has  been  pointed  out  already  that  the  use  of  the  white  line,  with 
all  the  consequences  it  involves,  could  not  lead  to  any  lasting  result  at 
the  period  under  consideration.  The  possibilities  contained  in  it  could 
not  be  recognized  by  the  artists  of  the  time,  and  for  the  fac  simile  re- 
production of  drawings,  intaglio  engraving  on  metal  and  relief-cutting 
on  wood  were  far  better  fitted.  White  line  relief-engraving  therefore 
remained  a  premature  shoot,  destined  to  an  early  decay,  since  its  time 
had  not  yet  come.  But  black-line  relief-cutting  also  could  not  maintain 
its  ground,  so  soon  as  it  was  asked  to  grapple  with  painting  in  the 
modern  sense  of  the  word.  For  this  purpose  the  plank  and  the  knife 
were  insufficient,  and  hence  the  woodcut  had  to  succumb  in  the  com- 
petition with  intaglio-engraving  on  metal.  It  was  only  towards  the 
end  of  the  eighteenth  century,  when  the  graver — this  time,  however,  on 
wood  cut  across  the  grain — again  came  into  use,  that  relief-work  once 
more  found  itself  in  a  position  to  enter  the  lists;  for  the  new  means  at 
its  command  enabled  it  to  develop  tint  engraving,  which  made  it  possible 
to  produce  blocks  printable  on  the  type-press  and  yet  producing  effects 
suggestive  of  painting.  Modern  wood-engraving  is  no  longer  content 
with  drawing;  it  paints,  or  at  least  endeavors  to  suggest  the  effects  of 
painting,  and  therein  lies  its  true  importance. 

To  sum  up,  it  may  be  regarded  as  proven  that  the  so  called  "  dotted 
prints''  are  white-line  engravings  intended  for  relief-printing,  that  they 
were  executed  with  the  graver,  and,  in  some  cases,  with  punches,  on 
metal  (which  does  not  exclude  the  possibility  that  similar  work  may 
have  been  done  on  wood  with  the  knife  now  and  then,  in  the  spirit  of 
imitation),  and  that,  arguing  from  the  means  used  and  the  love  of 
ornamentation  displayed  in  them,  their  originators  were  goldsmiths. 

Although  the  simple  explanation  here  offered  dispels  the  mystery 
which,  in  the  eyes  of  most  investigators  and  collectors,  has  hitherto  en- 


*  This  engraving,  evidently  intended  for  a  title  page,  occurs  in  a  number  of  different 
states  as  to  lettering.  An  impression  in  the  Koyal  Library  of  Belgium,  of  which  Mr. 
liymans  gives  a  repro<lnctiou,  is  without  lettering.  Passavant,  **  Peintre-Graveur/'  I, 
p.  101,  describes  a  second,  which  would  seem  to  be  ]ettei*od  ^'Pomerium  de  tempore, 
fratris  Pelbnrti  ordinis  Sancti  Francisci."  According  to  Willsbire,  '*  Catalogue  of 
Karly  Prints,"  i,p.  320  a  third  impression,  in  the  British  Museum,  has  the  legend 
"  Pomerium  de  Sanctis,  fratris  Pelbarti  ordinis  sancti  Francisci."  Still  another  im- 
pression, iu  the  collection  of  Mr.  Henry  F.  Sewall,  of  New  York,  corresponds  with  the 
one  here  reproduced. 

t  *'  Meister-Iiolzscbnitte  aus  vier  Jahrhuuderteu,"  Munich  and  Leipsic,  lH9Q^v^< 

loe. 
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veloped  the  wbole  of  this  class  of  prints,  the  latter  nevertheless  retain 
their  interest,  historically  as  well  as  technically  considered.  A  nd  it  may, 
indeed,  be  claimed  that  the  recognition  of  the  tme  state  of  the  case 
has  given  them  an  added  interest  which  did  not  attach  to  them  before. 
This  interest  flows  from  the  perception  of  the  close  connection  exist- 
ing between  these  crude  productions  of  past  centuries  and  the  highly 
developed  technique  of  our  own  day,  a  connection  which  up  to  the 
present  has  escaped  the  notice  of  all  observers. 


THE  METHODS  OP  FIRE-MAKING. 


By  Waltkr  Hough, 
(Department  of  Ethnology y  U,  S,  National  Museum.) 


The  study  of  an.>  art  inclndea  a  knowledge  of  tlie  materials,  tbe  ap- 
paratus, the  processes,  and  tbe  liiushed  ])roducts.  In  a  former  paper* 
the  apparatus  of  fire  making  having  been  discussed,  attention  will  here 
be  given  to  tbe  handling  of  the  apparatus,  the  mechanical  jirinciples, 
tbe  )>bysics,  and  tbe  chemistry  of  fireniaking. 

All  mechanical  methods  of  generating  (ire  take  advantage  of  the  law 
that  motion,  apparently  destroyed  by  friction,  is  converted  into  heat. 
These  metbo<ls  can  be  grouped  under  three  classess,  viz:  (1)  Wood 
friction  ;  (2)  percussion  of  mineral^;  and  (3)  compression  of  air. 

Three  other  methods  exhaust  the  entire  range  of  usages  in  fire-mak- 
ing, and  they  are  with  one  excei)tion,  perhaps,  recent.  These  may  be 
arranged  in  the  following  classes:  (4)  chemical ;  (5)  optical ;  (G)  elec- 
trical ;  but  these  are  also  the  exhibition  of  friction  in  its  higher  mani- 
festations. 

I.— FRICTION  ON  WOOD. 

There  are  three  well-defined  variations  in  the  method  of  making  fire 
artificially  by  friction  on  wood,  viz:  (1)  By  twirling  or  reciprociiting 
motion;  (2)  by  sawing;  (3)  by  plowing. 

1.  FIRE-MAKING  «Y  TWIRLING. 

Three  kinds  of  ap])aratus  are  used  in  producing  fire  by  the  recipro- 
cating motion,  viz:  (a)  Simple  two-part  hand  drill;  (b)  bow  and  coixl 
four-part  drills ;  and  (o)  the  pump-ilrill. 

(a)  tSimple  ttco-part  hand  drill. — This  apparatus  consists  of  twopart^, 
a  vertical  and  a  horizontal  element  called  the  spindle,  and  lower  socket 
pieces:  the  latter  may  be  called  the  hearth,  which  all  the  machines 
under  this  class  agree  in  possessing.  The  twirled  hand-drill  is  the 
f^iinplest  form  of  fire-making  tool,  and  is,  without  doubt,  primitive. 

The  Eskimo  of  Labrador,  Toint  Barrow,  and  other  localities,  also 
bore  holes  with  this  form  of  drill.    The  ITaida  Indian  cari>enter8,  of 

*  Siuithsoniaii  Report  1888,  ii,  pp.  51U-5S7. 
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Vancouver  Island,  oinpl<»y  it.    Tlio  Indians  of  tlio  Rio  Negro,  Amazon, 
and  Oronpco  Kivers  in  South  America  pierce  tlie  hardest  stones  with 
a  twirlin^^  stick  and  sand.     It  is  found  also  in  Japan  and  Madagascar, 
giving  it  a  range  coextensive  with  the  simple  lire-drill. 
Fig.  51  shows  the  working  of  this  drill  in  making  lire. 

A  shallow  depression  is  first  made  near 
the  edge  of  the  hearth  in  oider  to  give 
the  spindle  "  bite."  From  this  depi^ession 
a  slot  is  cut  down  the  side  of  the  heartb 
as  a  duct  for  tlie  wood  ddbris  which  has 
been  ground  off.  The  oi)erator  then  takes 
the  spindle  by  its  upper  end  betwex^n  tlie 
]>alms  of  his  hands  and  inserts  the  lower 
end  in  the  shallow  depression.  In  twirl- 
ing, n  strong  downward  ])ressureis  given 
to  the  spindle.  The  hands,  which  neces- 
sarily move  down  through  the  combined 
])re>sure  and  the  back  and  forward  mo- 
tion, must  be  returned  quickly  to  the  top 
of  the  spindle  without  allowing  the  air  to 
get  un<lrr  the  lower  end  of  the  latter. 
After  continued  friction,  evidences  of 
combustion  are  seen  in  the  ground  off 
wood  mciil.  In  shaping  the  lower  end 
of  the  spiniUe,  it  is  absobitely  neressary  that  its  point  should  be  in  con- 
tact with  the  bottom  of  th(»  slrallow  (leju'ession,  otherwise  it  will  '^biud" 
against  tlie  edges  of  the  (h*i)rcs>;ion  and  di^feat  the  object. 

The  nsii«il  statement  th  it  a  spark  is  ground  out,  igniting  the  dust, 
shows  an  error  of  observation.  Th(»  heap  of  dust  collected  in  the  slot, 
which  is  an  essential  filature,  smoulders  until  enough  be^t  has  been 
evolved  to  produce*  ignition  l»v  spontaneous  combustion. 

Flame  is  never  directly  Necined  by  this  ap]>aratus;  the  cx)al  must  be 
])laced  in  contact  with  tinder,  or  otlM-r  ignitibh*  subst.ince  and  fanned 
into  a  blaze  with  great  caution.  I'snally  much  smoke  is  generated  iu 
the  operation. 

(rreat  dexterity  and  <jnickness  are  often  shown  by  the  natives  in 
starting  lire  from  the  glowing  eoal.  This  part  of  the  process  requires 
as  much  care  and  skill  as  the  s(»euiing  of  the  si>ark.  The  selection  and 
j)reparation  of  tinder  must  be  carefjilly  made  and  every  thing  must  l»ft 
reaily  beforehand  as  in  a  chemical  experinn^nt. 

(/>)  Cord  and  how  fourpttrf  drills. — Several  improvements  of  the 
simple  drill  have  been  made  by  savage  inventors.  These  improve- 
ments are  sliown  in  tln^  cord  drill,  the  bow,  or  mouth-drill,  and  tli6 
immp-drill.  The  first  is  used  by  the  Kskimo,  by  some  trilws  of  North 
American  Indians,  and  by  Dyak  tril»es.  It  adds  to  the  spi.nlle  of  the 
simple  drill  an  upi)er  beariuL^  called  a  hand-rest,  and  it  revolves  the 


Makim:  Fii:k  wmi  Sniri-K.  Twosiuii 
Ari'AiJAii  s  OK  riir.  Ilri'-v.-. 

(Cat.  N.<   TTVXIV   <.y    M      Hrp    l.,.li  ■■,*.  r  i!  :,  .- 
riia.     C<j11.-(  tc.l  l.>  l.uiit.  r.  H.  H.-.y.  I  •  •*?    A.; 
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spindle  hy  :i  cord  with  liainik's  alternately  pulled  (Fi^.  52).     Two  men 
are  required  to  work  this  drill. 


^AL^eX  i 


I'siM;  iiii;  KsKiMM  (.'ni:i»  1)i:ij.l. 

Cut.  No.  3»i3i'.'.,  U.  >.  N.  M.     (.'LilittiuK-.  Al-i-ka.     r.,|l..Tt«-.l  ly  V..  \V.  NV|m)d.} 


All  iinprovenieut  on  the  four-part  apparatus,  just  described,  render- 
ing it  easy  for  one  man  to  make  a  lire  unaided,  helonj^s  exclusively  to 
the  Eskimo.  The  upper  bi^ai  in<j,  held  in  the 
hand  in  the  case  of  the  cord  drill,  is  sliaped 
for  holding  between  the  teeth  (Fi;^:.  5  5).  The 
cord  is  strung  on  a-  bow,  so  that  in  workinj^ 
this  apparatus  one  hand  of  the  operator  is 
frectoapply  thetiuderorhold  the  lower  piece. 

While  the  cord  drill  is  a  vertical  adapta- 
tion of  the  Egyptian  breast  drill,  for  the 
pai^pose  of  fire-making,  the  mouth  piece  is 
Dsed  exclusively  by  the  Eskimo.  The  four- 
part  fire  drill  was  rarely  found  among  the 
North  American  Iribes.  The  Dyaks  of  Hor- 
neo  also  have  the  four-pai  t  drill. 

(6*)  Pump  or  weUjhtcd  drUl. — The  problem  of  a  one-handed  drill  has 
also  been  worked  out  in  the  invention  of  the  pumi)-drill  (Fig.  54). 
This  tool  has  a  widespread  use  for  piercing  substances  necessitating 
light,  even  pressure,  such  as  perforating  wood,  horn,  shell,  turquoise, 
etc.  The  Klamath,  Pueblo,  and  other  Indian  tribes  manufacture  shell- 
beads  with  the  pump-drill  at  present,  and  it  is  probcible  that  its 
use  was  prevalent  in  North  America  in  former  times.  Its  connection 
writh  the  weaver's  spindle  is  marked.  In  only  two  localities  iu  the 
crorhl,  as  far  as  is  known,  has  it  been  adapted  to  fire-making,  viz, 
imong  the  Ghukchis  of  Siberia,  and  the  Iroquois  Indians  of  New  York 
^nd  Canada. 


Fit:.  5:{. 

U.S1N(»  THE  KhKIMO  MOI  Til  DrILI.. 

(C.i.   No.  I.Kir,  r.  S.   N.  M.    An.l.rfcin  Kivi-r. 
Uritiih  (-uIiiiiiIm.1.     CiiIUrt»^d  liy  C.  P.  Gmtdrt.  J 
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This  p(iai[><lrill  U  saiil  to  bavu  be«ii  ua&\  in  making  new  fire  in  the 
white-dog  feast  of  1SS8  by  the  Oooudagua  Iroqnois  of  Canada.  £lm 
wood  ia  employed.  Some- 
times a  aapling  with  a  straight 
tap  root  was  selected  aud 
dressed  down,  leaving  tbe 
large  iK>rbiou  at  tbe  janction 
of  the  root  and  stem  for  a 
fly-wheel. 

Althongh  one  t)er8on  cao 
manixmlate  this  apparatus, 
others  uaaally  assist. 

Essential  points  in  tcooden 
Jiretnakintj  apparatus. — There 
are  several  iioiots  about  the 
lower  member  of  tbe  wooden 
fire  drill  that  are  worthy  of 
cousideratiou.  It  will  be  ob- 
served in  Fig.  54  that  tbe 
(c.  s/iiMM^Ts' N,'M.™.l'i-i..4"ii.j,,m,.  c.n»i..  Cuikiw  spittdlo  Is  cuttiDg  On  oue  edgc 
bTj,N,D,H-.iLj  (,f  ti,e  bearth  aud  tbe  dust 

hiks  rim  out  through  a  slot  down  tbe  side  into  a  little  heap. 

This  caoal  collects  tbe  piirticlea  worn  off  by  tbe  spindle  and  also 
keeps  tbo  air  awny  for  a  short  time.  Tbis  feature,  or  something  anal- 
ogous, is  found,  one  may  say,  iu  every  flrc-making  device  that  depends 
oil  tbo  friction  of  wood.  The  dast  must  be  in  such  mass  and  confined 
in  one  place,  so  that  the  heat  may  be  fostered  until  it  ignites  the 
powder. 

In  Eskimo  apparatus  fire  is  usually  made  in  the  middle  of  a  block  of 
woo<I  (1)  in  cavities  along  a  groove  that  collects  the  woo<l  meal;  (3) 
iu  holes  that  overlap  by  coiiueeting  boles ;  or  (3)  in  cavities  that  have 
canals  leading  to  a  step.  These  devices  are  to  prevent  the  dunt  fulling 
otf  into  tbo  snow. 

It  appears  that  some  hearths  do  not  possess  tbis  feature.  The  Torres 
Straits  Islanders  and  the  natives  of  (Queensland  do  not  make  the  slot 
in  the  drill-bolc*  The  Aiiio  drill-hearth,  the  fire-making  set  from  East 
Greenland,  and  one  set  from  Alaska  figured  in  the  Smithsonian  Report 
(1888,  pt.  ir,  pp.  551,  558,  and  plate  LSXVIII,  respectively)  show  no 
grooves  or  canals.  Tbo  Ainos  rctjuire  2  to  '^  hours  to  make  fire  on 
their  apiiaratns,  and  the  spark  at  last  is  oiught  by  sucking  a  curreat 
of  air  through  the  porous  spindlo.  This  piiints  markedly  the  difflcnllT 
of  making  lire  without  the  groove.  The  drawing  of  the  Easten 
Greenland  outfit  is  rather  obscure  iu  the  plate  from  which  the  illiu- 
tration  was  taken.  The  artist,  as  is  often  the  case  iu  ethnoIOKied 
drawings,  probably  omitted  some  details.    If  tbe  Eskimo,  aooording  te 

*  I'rof.  A.  C.  Iladdon.  Joni.  Anthrop.  lust. ,  Great  Britain  «nd  Imluid,  xtz,  tltf^ 
lli90,p.A5l,  I 


THE   METHODS   OP   FIRE-MAKING.  399 

olm,  made  fire  in  less  than  half  a  minute  on  this  apparatus,  it  must 
we  been  with  the  aid  of  grooves.  In  the  Alaskan  drill  spoken  of,  the 
>1es  in  the  hearth  had  been  worn  too  deeply  for  drilling  easily,  and 
le  margins  had  all  been  cut  down  level  before  the  collector  procured 
le  specimen.  In  the  original  piece  the  holes  in  all  probability  con- 
jcted. 

Often  holes  are  bored  on  small  rods  of  wood,  allowing  the  spindle  to 
it  over  one  edge,  forming  in  a  few  rotations  a  notch  by  which  the  dust 
collected.  In  all  the  specimens  and  drawings  of  fire-making  appa- 
itus  examined  for  the  prepanitiou  of  the  paper  cited*  the  Aino  drill 
the  only  one  with  unslotted  or  ungrooved  center  holes. 
This  statement  in  regard  to  the  essential  value  of  the  slot  is  not 
Ivanced  to  disprove  that  fire  can  be  made  without  the  use  of  that 
atnre. 

Fire  can  so  be  made,  but  it  is  a  difficult  process  and  must  be  accom- 
lished  by  mechanical  means,  such  as  are  found  in  the  Eskimo  drill, 
he  wood  must  be  suitable,  and  the  grinding  end  of  the  spindle  must 
ive  the  outline  of  a  flattened  arch.  Great  care  is  required  to  avoid 
spersing  the  riug  of  dust  that  rolls  out  under  the  edge  of  the  spindle. 
tie  author  believes  that  the  slot  is  essential  to  simple  hand-drills. 

2.    FiRB-MAKING  BY  SAWING. 

The  second  method  in  wood  friction  is  that  of  sawing,  practiced  by 
e  Burmese,  Malays,  some  Australian  tribes,  and  pretty  generally 


Fix.  55. 

FlKRMAKIN<;  ItY  SaWINM,  AKTKK  TIIK  BUBMKliK  ANl>  MALAT  IffSTHOP. 

(  Krtini  photograph  in  thtt  National  Muanim. ) 

rougiiout  the  E^ist  indies.  It  consists  of  a  rubt>er  and  horizontal 
ece,  both  parts  of  bamboo  usually,  but  sometimes  hewn  out  of  a 
ancli  of  a  tree.  A  notch  is  cut  across  the  convex  side  of  the  lower 
see,  almost  penetrating  it.  A  rubber  is  prepared  having  a  sharp  or 
life  edge.  This  rubber  is  drawn  across  the  lower  piece  in  the  groove 
itil  the  latter  is  pierced  and  the  heated  particles  fall  through.  (Fig.  55.) 

'  Smithsoniau  Report,  1888,  ii,  Firo-makiug  AppamtaQ  in  the  NatioDal  Koioum^ 
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Ill  most  ciises  the  heated  particles  are  not  allowed  to  fall  the  whole 
distance  to  the  ground  b^^iieath,  which  would  cool  them  rapidly,  bat 
they  drop  upon  tinder  held  up  to  the  orifice  by  slivers  of  bamboo 
started  from  the  under  side  of  the  lower  piece.  In  some  localities  the 
process  is  reversed  and  the  convex  piece  holding  tinder  is  sawed  upon 
the  knife  ])1accd  upright.  Hamboo  is  excellent  friction  material;  the 
siliceous  coatiug  is  favorable  for  the  development  of  great  heat,  while 
the  soft  medullary  substance  on  the  interior  is  very  inflammable. 

Dr.  R.  M.  Luther  contributes  the  following  description  of  the  Bur- 
mese method  of  making  and  using  the  fire-saw  :  <<A  Burmese  found  a 
branch  of  the  oil  tree  ( Dlpterocarpn^)^  hewed  in  it  a  V'S^^P^  cavity  with 
his  (iah,  cut  a  knife  of  iron-wood,  sawed  with  it  across  the  branch,  and 
in  less  than  <^  minutes  had  a  coal  of  fire  underneath.  This  was  taken 
in  some  dry  leaves,  \vra[)ped  in  a  bunch  of  grass,  and  whirled  aroand 
the  head,  giving  a  llame  in  a  '  jiflfy.''^ 

The  distribution  of  this  method  is  of  great  interest.  It  ranges  from 
Siam  across  tiie  East  Indies  into  Australia — in  many  localities,  how- 
ever, in  conjunction  with  other  methods  of  fire-kindling. 

:i.    FiRK-MAKING    BY   PLOWING. 


The  mechanics  of  the  third  method  of  fire-makiug  on  wood  remains 

to  be  considered.  A  short  cylindrical 
stick  and  a  larger  billet  of  wood  are 
required.  The  smaller  stick  is 
clasped  between  the  hands  at  an  angle 
of  about  45  degrees  and  projected 
toward  and  from  the  body,  forming  a 
groove  on  the  lower  piece  (Fig.  56). 
The  slant  at  which  the  plowing  stick 
is  held  is  the  angle  of  greatest  friction 
consistent  with  command  of  the  rub- 
bing portion  of  the  apparatus.  The 
action  of  the  rubber  wears  off  parti- 
cles of  wood  and  pushes  them  along 
into  a  heap  at  the  end  of  the  groove, 
and  by  acceleration  of  the  motion  the 
dust  is  brought  up  to  ignition  poiut. 
The  soft  hibiscus  wood,  //.  tiliaceusj  with  a  rubber  of  harder  wood  is 
usually  employed  in  the  Polynesian  islands,  although  this  feature  is  im- 
material. This  method,  as  far  as  known  by  the  author,  is  exclusively 
Polynesian,  and,  strangely,  the  only  one  practiced,  since  most  peoples 
possess  more  than  one  fire-making  device.  Kepresentatives  of  all  stocks 
in  the  Oceanic  area  also  practice  the  plowing  metho<1,  which  was,  per- 
haps, originally  Polynesian.  This  apparatus  iias  advantage  of  sim* 
plicity  of  parts,  but  it  is  rather  diflicult  to  work.  Flame  is  said  to  be 
sometimes  procured  by  the  first  operation,  without  the  use  of  tinder. 


FJK.  56. 

FlIlKMAKIXii    I»Y    rLOWIXr,.      (DkaWNFKOM 

Si'KriMK.v  IS  TIIE  National  Muskum.) 

.  Tdl  No.  1.1'>f)"ri.  r.  .<.  N.  M      Mriio.».      I»vj»>.«iti"'I  by  Hnrol-J 

M.  SpwcII.  . 
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XL—PERCUSSION  OF  MINERALS. 

[a)  The  flint  and  steel  briquet^  or  strike  a  light. — The  employment  of 
e  strikea-liglit  is  familiar  still,  although  long  since  antiquated, 
lere  are  few  children  that  have  not  kuocked  stones  together  to  see 
e  evanescent  glimmer  produced.  It  has  been  thought  that  the  con- 
ssion  of  two  pieces  of  flint  will  cause  a  spark  capable  of  igniting  tin- 
r.  This  is  proven  to  be  a  mistake,  and  it  is  found  that  an  eflective 
ark  is  due  to  the  presence  of  iron  in  some  form  in  the  minerals  struck 
gether. 

The  nature  of  the  spark  evolved  from  flint  and  iron  is  thought  to  be 
emical ;  that  is,  a  particle  of  metallic  iron  is  scraped  off  by  the  silica, 
d,  receiving  the  energy  of  the  blow  into  its  small  mass,  is  heated  to 
saiidescence,  burning  with  the  oxygen  of  the  air  to  an  oxide, 
hether  silica  enters  into  the  t^om position  of  the  spark  is  not  known. 
lica  is  a  nonconductor  and  does  not  abstract  heat  at  the  time  of  the 

3W. 

Upon  the  introduction  of  irou,  probably,  that  element  replaced  the 
m  pyrites  (FeS2)  that  hiul  been  used  in  early  times. 
(/;)  Flint  and  pyrites. — The  blow  of  the  flint  on  the  pyrites  converts 
ough  energy  into  heat  to  fuse  the  latter,  setting  free  sulphurous  fumes 
th  a  small  amount  of  sulphureted  hydrogen.  These  pellets  are  not 
^udescent,  but  glow  at  a  dull  red  heat,  about  450  degrees,  ^nd  ignite 
ly  '*  quick  ^  tinder. 

The  pyrites  method  at  present  is  limited  to  a  few  tribes  among  the 
kimos  and  Aleuts  and  the  Fuegians.  Some  Algonkian  tribes  bor- 
riug  upon  the  Eskimo  may  have  adopted  the  method  from  the  latter 
i>ple.  The  prehistoric  use  of  pyrites  for  fire-making  in  several  Euro- 
an  localities  seems  to  be  proven,  as  far  as  the  finding  of  bruised 
dules  and  flint-scrapers  indicate  the  purpose  for  which  they  may  ' 
ve  been  intended.  Perhaps  the  limited  use  of  the  pyrites  briquet  at 
d  present  means  that  it  is  a  survival  from  ancient  times  on  the  verge 
extinction. 

III.— COMPRESSION  OF  AIR. 

The  fire  syringe. — This  instrument  is,  strangely  enough,  found  both 
the  hands  of  the  physicist  and  of  the  various  tribes  of  Dyaks  and 
iruiese.  From  lack  of  definite  proof  to  the  contrary,  it  might  be 
issed  as  a  native  method  of  fire-making.  Among  some  tribes  the  ap- 
ratus  has  a  primitive  appeiirance ;  in  others  its  construction  depends 
complex  manipulation  in  metallurgy.  It  varies  thus  from  a  cylinder 
buffalo  horn  wi^h  a  hole  bored  into  it  for  the  piston,  to  a  tube  of 
ass  lined  with  lead,  or  an  ornamented  cylinder  of  cast  lead  (Fig.  57). 
The  principle  on  which  the  fire-syringe  operates  is  the  compression 
air  which  gives  up  heat  under  reduction  of  volume.  When  this  is 
ue  under  proper  conditions,  in  a  non-conductor,  the  heat  is  communi- 
ti'd  to  tinder  setting  it  on  fire.  This  is  accomplished  by  the  Dyatc 
us:  '^A  small  piece  of  tinder  is  placed  in  the  holloN^^  ^uOloI  Wx^ 

H.  Mis.  129,  pi.  2 2G 
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Iiistoii  wuich  in  inserted  in  the  mouth  of  tbe  cylioder.  Holding  the 
cylinder  iu  tbe  left  hand  the  knob  of  the  piston  is  smaitly  atruuk  with 
the  open  hand  with  snfficient  force  to  drive  the  piston  home.    Tiie 


piston  iu  instantly  und  <iuiukly  withdrawn  and  the  tinder  is  seen  to  be 
alight.  Guntiy  breathing  on  the  spark  it  spreads,  fresh  tinder  io  ap- 
plied, whieU  catcher  lire  immediately;  more  blowing  increases  the  tire, 
and  first  svrat>ed  wooi)  auti  then  small  sticks  catch  aligbt  and  a  lire  is 
produced. 

It  looks  very  easy  but  1  never  succeeded    •    •     •     ."  • 
Thu  prubabiltties  are  very  muuh  against  tbe  flre-syringe  being  aD 
invention  of  even  barbarous  peoples  of  the  rank  of  the  Dyaks  und 
Burmese. 

JV.— CHEMICAL  METHODS. 

The  modern  lucifcr-match  is  superior  to  all  other  devices  for  pro- 
ducing lire,  since  it  combines  in  one  iiistruinent  tbe  arrangements  for 
tbe  creation  of  the  sjiiirk,  fur  catching  it  oit  tinder,  and  forstartiDga 
blax.e ;  stops  requiring  separate  operations  in  tbe  primitive  luachiues. 

Tim  nearest  prototype,  of  closest  resemblance  to  tbe  friotion-matcb, 
was  Ihesplint  of  iutiammuble  wood  tipped  with  sulphur  wbieh  accoD- 
paiiied  the  tinder-bos ;  prior  to  this  brimstone-match  were  all  tbe  obso- 
lete, or  well-nigh  obsolete,  tinder  and  slow  matches. 

The  invention  of  tbe  Hint  and  pyrites  tind  Hint  and  steel  strike-a-ligbt 
uecesHitated  some  device  to  convert  the  spark  into  a  flame.  The  Eskimo 
applies  a  wick  soaked  in  oil  aud  blows  it  alight ;  the  Chinese  slow  mateb, 
maidzu,  as  Mr.  VV.  Woodville  Kockbill  has  noticed,  only  biases  at< 
quick,  dextrous  puff  of  breath.    There  are  many  easily  i^itible  Bob- 


I.  il.  J.  Skerlcbly,  Jour.  AnlbTop.  Inst.,  Ureat  iJrilaiD,  ziz,  1890,  p.  4 
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BtanceH  used  for  tiniler  wliivti  will  aiipport  »  bliise.  Vugotiible  |>r[>ilnuts 
excvllttut  I'or  tiiiiler,  liowuver,  reiidi  duuU  a  comiitioti  uf  oxtiliEatiou  uiid 
decoin)H>sitioii  tUiittbey  will  iiotfvuil  i\  flitine,  and  lieiii^  luiitoliett  aro 
required  to  coui]>lute  the  o|Ktr;itioii.  The  brimstone-iriivtuh  U  found  iti 
Japiiii  iia  n  broad,  tliiu  sliiivJiig  ti|>pad  with  sulphur  (Tig.  58),  uud  in 


Mexico  it  iaa  cottou  trick  dipju'd  in  sulpbur  (Fig.  50).     lu  other  vonn- 
triea  different  forms  were  maimractured. 


The  *^8puiik''  (Fig.  6U),  the  vomm 


oof  tbe  spliutti  tipped  with 


eulpbm,,  was  iu  general  use  iu  this  country  prior  to  lS2u^ and.  Uu%«'k&.vd. 
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out- of- the 'IV ay  ]ihicL's  long  aft^r  the  introdiictioii  of  matches.  Iii  pHrts 
of  Francu  it  is  still  in  use  with  the  briquet,  being  much  more  ecoDoiiiical 
(o  people  of  simple  habits  than  matches  (Fig.  61).    The  briquet  has  not 


been  altogether  siipei'uettei.I  by  uiittulies.  Hunting  parties  and  esplor- 
ing  iiarties  to  distant  cotuitries  tarry,  besides  matches,  strike-a-ligbis 
for  UH(!  ill  case  nuitehes  are  exiiansted  or  meet  with  some  of  the  many 
aecidents  to  »  hieli  ttiey  are  liable.  I'atents  are  still  sought,  from  time 
to  time,  for  [lipe  lighting  contrivances,  involvi  iig  the  use  of  eilex  mid 
steel  struck  together  by  some  more  or  less  sim|ilo  mecbaiiicul  device. 

A  variation  of  the  '•  spitiik  "  nialch  was  curled  shavings  ti|i|H;d  with 
Biilpliiir  (Fig.  G'i). 


It  is  not  8traugo  that  there  was  a  prejudice  against  matches  at  first, 
because  they  were  p(HHly  made,  linng  fire,  easily  at>sorbe(l  moiatnie, 
ei[iiltedno.\ious  odors,  and  woi-e  costly.    The  worst oueswerefhowevw, 
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more  expeditions  than  the  tinder-box,  and  the  improvements  soon  made 
the  invention  all  that  could  be  desired  in  point  of  effectiveness.  It  is. 
however,  worthy  of  inquiry  whether  the  alarming  deterioration  of  the 
teeth  of  the  present  generation  may  not  be  due  to  phosphorous  matches 
more  than  to  soft  food. 

Attempts  to  supersede  the  clumsy  briquets  produced  the  tinder  pis- 
tol, the  tinder  wheel,  and,  later,  the  first  chemical  match.  Dussance 
says:  <' When  for  the  first  time  a  match  could  be  inflamed  by  dipping 
it  into  a  bottle  full  of  phosphorous  mastic  mixed  with  oxide  of  phos- 
phorus, the  results  were  fine,  but  were  far  from  those  now  obtained. 
This  primitive  invention  is  due  to  Cagniard  de  la  Tour,  and  is  the 
foundation  of  the  actual  industry-  of  matches  inflammable  by  friction."* 

This  invention  is  interesting  as  marking  the  first  employment  of 
phosphorus  in  the  problem  of  easy  fire-producing.  The  next  invention 
was  called  the  *'  Instantaneous  light-box,"  or  **  Bupyrion,"  also  called 
"  dip  splint,"  said  to  have  been  invented  in  Vienna  in  1809.  The  only 
United  States  patent  of  this  device  was  in  1814,  called  ^^match-light 
box."  it  consisted  of  a  tin  box,  or  wooden  receptacle,  containing  a 
glass  bottle  filled  with  asbestos  soaked  with  sulphuric  acid,  and  wood 
splints  tipped  first  with  sulphur  and  then  dipped  into  a  paste  made  of 
chlorate  of  potash  G  parts,  powdered  sugar  2  parts,  and  gum  Arabic  1 
part,  the  mass  mixed  with  water  and  colored  with  some  material.  The 
splints  were  lighted  by  dipping  them  into  the  acid.  Victor  Hugo  de- 
scribes the  outfit  under  the  name  of  "  Fumade's  fire-producer,"  in  Les 
Miserables,  where  Gavaroche,  after  several  trials,  succeeds  in  eliciting 
a  •*  sputtering  light"  in  his  lodging  in  the  interior  of  the  Elephant,  a 
statue  in  Paris.  Hugo-s  plot  was  laid  in  1832,  but  the  invention  was 
made  public  in  1825  or  1820.  Owing  to  great  cost  in  the  first  instance 
and  to  the  subsequent  loss  of  value  by  the  decline  of  strength  in  the 
acid,  as  well  as  to  the  hygroscopic  nature  of  the  composition  on  the 
splints,  it  had  a  limited  popularity,  t 

Another  fire-producer  on  this  order  was  the  "Prometheans,"  tubes  of 
glass  filled  with  sulphuric  acid  surrounded  with  an  inflammable  mixture 
made  chiefly  of  svlum  and  sugar.  On  being  broken  they  gave  an  in- 
stsintaneous  light.  Another  promethean  was  composed  of  equal  parts 
of  chlorate  of  potiish  and  sugar  mixed  with  a  solution  of  gum.  The 
sulphuric  acid  was  ingeniously  contained  in  a  small  glass  bead,  im- 
l>e<lded  in  the  paste  and  rolled  up  in  gummed  paper.  After  the  bead 
was  crushed  with  a  pair  of  pliers  the  acid  came  in  contact  with  the 
chlorate  and  flame  resulted.| 

Still  another  invention  of  this  period  was  the  German  '*Dobereiner," 
named  for  the  inventor,  a  chemical  apparatus  also  known  as  the  hydro- 
gen lamp.    A  light  was  obtained  by  allowing  a  jet  of  hydrogen  gas  to 


•  H.  Diissanco :  Fabrication  of  Malches.     Phila.,  18G4,  p.  73. 
t  See  also  "  Little  Dorritt,"  hj  Dickons,  ii,  p.  271. 
I  Brande's  £ncyolop£edia,  p.  997. 
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The  a]>1iiits  were  iniirtt'  !>>■  i 
slivers  Hli<;lit1v  »tbu;li(>il  iit  tlu> 


impinge  a^aiust  spougy  plittiiiuin,  which  becomes  incandescent  tbroiiKh 
some  ohscnre  and  little  uiuleratood  action,  in  wliicli  tlie  power  of  plati- 
num to  cause  the  combination  of  gases  plays  an  important  part  The 
dobcreiner  consists  of  a  glass  jar  fllleil  witli  dilnte  sulphnric  acid,  bsv- 
ing  a  flat  tnip  cover,  from  the  center  of  wliicli  hangs  down  a  glass  bell, 
in  whicli  are  suspended  beads  of  zinc  strung  on  iron  wire.  On  the  top 
of  the  c^ver  is  njet  and  stop-cock  opening  out  of  the  bell,  and  in  front 
of  it  is  a  small  chamber  containing  a  bit  of  spongy  platinum.  The 
acid  actA  on  the  zinc,  pnxlucing  hydrogen  gns  as  soon  oa  the  cockia 
opened.  When  the  ooek  is  closed,  the  action  ceases,  as  the  acid  ia 
forced  out  of  the  bell  by  gati  pres.»are,  and  the  zinc  is  not  acted  upon. 
The  ji!t  of  gas  plays  on  tlie  phKinum,  quickly  rendering  it  incandescent 
and  easily  setting  ftre  lo  a  splint.  (Compare  Volta'a  electric  hydrogen 
lamp  )  The  diiboreiner  wa,^  rather  extensively  used  iu  German;  and 
in  other  (^onntrieK.  It  is  still  found  in  laboratories  and  can  be  par- 
chased  from  iustrnment-miikors. 

Tlie  Jirst  United  States  patent  for  friction  matches  was  issued  in  1830. 
It  was  a  chlorate  match. 

ring  or  splitting  blocks  of  wood  into 
'  base  and  dipping  the  whole  bnncli. 
The^e  were  known  a?  slab  or  block- 
matches  (Fig.  r>3),and,  although  the 
first  patent,  they  are  iu  favor  iu 
parts  of  the  country  to  the  present 
day,  notably  in  Maine.  Their  chief 
advantages  are  tliat  they  are  noise- 
less and  will  not  leave  a  mark  when 
scratirhed  on  a  white  wall. 

John  Walker,  of  Stocktou-npon- 
Tccs,  is  said  to  have  been  the  inven- 
lorof  friction-matches  in  1829.  The 
eighth  edition  of  the  Encyclopedia 
Itritannica  does  not  give  (he  name 
of  the  inventor,  and  states  that 
matches  were  invented  in  1832. 
Dussanco  states  that  they  were  of 
German  invention,  and  i>erhaps 
before  183».' 
The  tirett  friction-matches,  "Inci- 
fcrs,"  Ki'ro  made  by  dippiiifr  splints  first  into  melted  snlphnr  and  then 
into  a  pxste  of  chlorate  of  jiotasli  and  snl|>hi<Ie  of  antimony,  mixed 
with  gum  water.  The  pajicr  box  contained  perhaps  one  hundred 
matches  and  two  pieces  of  line  sandpaper.  They  were  lighted  by  fold- 
ing the  sandpaper  over  the  end  and  giving  the  match  a  quick  pull. 
The  Museum  cotlectiou  contains  a  specimen  of  tbe.sc  matches  (Oat.  No. 


'  U.  DuHHaiice.     fabrication  of  Miilcbes.     I'liilailclpbia,  18l>4 ;  preTftco,  p.  iv. 
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120973,  U.  S.  l^atioDal  Museum),  secured  from  tbe  Essex  Institute  at 
Salem,  by  Prof.  F.  W.  Pntuam.  The  date  is  about  1833,  and  they 
were  made  in  Enp^laud  (PI.  Li.)  Quite  a  common  name  for  them  was 
*Moco -focos,"  evidently  of  Eoman  derivation.  At  first  the  chlorate  of 
potash  lucifers  were  called  ''  congreves  "  on  account  of  crackling  like 
a  congreve  rocket.  The  composition  in  many  of  these  matches  melted 
and  dropped  while  burning.  These  defects,  however,  were  soon  rem- 
edied with  the  production  of  "  noiseless  lucifers.'' 

The  next  step  was  to  employ  phosphorus,  rendering  matches  easily 
ignitible  with  lower  temperature  and  less  exertion.  A  phosphorous 
match  will  ignite  at  140  degrees,  while  it  is  probable  that  the  Incifer  re- 
quired at  least  20U  degrees.  The  use  of  phosphorus  for  matches  dates 
probably  from  1832,  being  172  years  after  the  discovery  of  that  element 
by  Brandt,  a  Hamburg  chemist. 

Ohan  and  Scheele  have  the  credit  of  preparing  phosphorous,  com- 
mercially, from  bone.  The  manufacture  of  phosphorous  matches  was 
attended  with  great  danger  to  workmen  from  the  fumes,  which  caused 
necrosis  of  the  jaw.  Many  persons  were  poisoned  from  carelessness  in 
handling  these  matches,  and  many  conflagrations  occurred  on  account 
of  the  ease  with  which  they  ignited.  The  "parlor  match"  (name  sig- 
nificant that  other  matches  were  hardly  suitable  for  that  section  of  the 
honse)  really  began  with  the  manufacture,  in  1848,  of  Schrotter's  red  or 
amorphous  phosphorus.  This  product  is  of  a  scarlet-red  color,  has 
neither  odor  nor  taste,  is  not  poisonous,  so  far  as  is  known,  and  does 
not  take  fire  at  ordinary  temperatures.  It  is  said,  however,  to  absorb 
moisture  from  the  atmosphere.  There  are  many  formulas  for  the  com- 
position of  matches  at  present  used  by  manufacturers  that  give  good 
results. 

The  latest  important  invention  in  matches  secures  the  separation  of 
the  chemicals,  which,  in  combination,  are  always  more  or  less  danger- 
ous. The  safety-match  was  invented  by  a  Swede  named  Lundstrom,  at 
Jondkoping,  Sweden,  in  1855  or  1850.  The  hea<l  of  the  safety-match 
contains  chlorate  of  potash  and  sulphur,  while  the  friction -paper  is 
spread  witii  a  paste  of  amorphous  phosphorus  and  antimony.  This  is 
a  return  to  first  principles  as  shown  in  the  splints  and  acid  of  the 
"light  box.'' 

There  are  many  varieties  of  matches  now  in  vogue.  The  most  nota- 
ble are  the  "  Vestas,"  of  which  the  splint  is  waxed  cord;  "fusees,"  for 
lighting  in  a  wind,  with  a  thick,  short  splint  tipped  with  a  large  mass 
of  chlorate  of  potash  composition;  "natural  gas"  matches,  with  a 
very  long  splint  for  lighting  natural-gas  fires.  Besides  these  there  are 
as  many  brands  of  matches  as  of  cigars. 

PRODUCTION  OF  MATCHES. 

What  was  formerly  a  small  industry,  or  the  domestic  duty  of  the 
"  handy  "  boy,  has  grown  to  a  manufacture  of  enormoua  «LVkd  Td.^\d\>i 
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increasing  proportions.  Electricity,  however,  seems  destined  to  limit 
the  use  of  matches  as  it  does  other  methods  of  illumination.  The  use 
of  matches  and  of  gas  increases  perhaps  in  a  greater  ratio  than  the 
spread  of  the  electric  light,  so  that  it  will  be  a  long  conflict  between 
them  for  supremacy. 

The  manufacture  of  splints  in  great  quantities  began  with  the  inven- 
tion of  lieuben  Partridge\s  splint-cutting  machine.  Previously  matches 
liad  been  split  by  hand  by  means  of  a  collection  of  blades.  Block  or 
slab  matches,  common  20  years  ago,  were  cut  with  a  tool  in  such  a  way 
as  to  leave  the  S])lints  in  a  bunch,  att4iched  together  at  some  distance 
above  the  lower  ends.*  Tlie  whole  bunch  was  dippeii  in  sulphur-chlo- 
rate composition  and  the  matches  could  be  separated  at  will.  Often 
the  whole  bunch  took  fire  upon  the  separation  of  a  single  match,  de- 
stroying them  almost  instantly.  Modern  splints  are  cut  and  forced 
through  dies  to  give  them  a  round  shape. 

At  present,  splint  cutting  is  a  separate  industry;  the  splints  are 
sold  b3'  the  hogshead  at  the  match  factories,  and  one  machine  will  cut 
ten  millions  a  day. 

V.-OPTICAL  METHODS. 

The  powers  of  the  lens  and  the  hollow  mirror  have  been  known  for 
ages  by  the  civilized  nations  around  the  Mediterranean.  In  the  classics 
of  (ireece  and  lionie  there  are  allusions  to  the  employment  of  mirrors 
and  lenses  for  producing  lire.t  Wherever  plane  mirrors  were  known, 
probably  concave  focusing  mirrors  had  been  discovered.  Among  the 
several  ways  of  prodncing  " pure"  fire  the  mirror  and  lens  presented 
a  worthy  method  to  those  ancient  cultured  nations  possessing  instru- 
ments for  focusing  light.  It  can  scarcely  be  said  that  this  was  a  wide- 
spread and  i)opular  plan  for  producing  fire,  but  probably  was  a  thing 
known  to  priests  and  scientific  men  of  the  day,  and  viewed  as  a  mys- 
tery or  curiosity. 

The  writer  has  seen  hunters  use  the  "  burning  glass''  to  light  pipe 
or  fire,  and  has  heard  of  many  cases  where  it  was  brought  into  requi- 
sition in  the  absence  of  matches,  the  object  glass  of  a  telescope  often 
fnrnlshing  the  lens.  Ilowever,  this  method  was  very  limited,  and  was 
pursued  in  defiance  of  '*  better  light." 

VI.— ELECTRICAL  METHODS. 

Up  to  10  years  ago  scarcely  anything  had  been  accomplished  toward 
applying  this  new  and  rapidly  widening  feature  of  our  era  to  the  com- 
munication of  a  spark  for  starting  a  light.    Strangely  enough,  Volta 

•  See  Fij?.  13. 

t  M.  H.  Morgan.  Do  I^nis  Eliciendi  Media  Apnd  Antiqnoe.  Harvard  Stadies  in 
ClARHicnl  Philology,  Vol.  i,  pp.  l-(;4.  TIHh  in  a  complete  prescutation  and  disciisaion 
of  what  the  classics  preserve  with  regard  tx>  the  methods  of  makiog  fire  mmong  tlM 
ancients. 
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invented,  in  1777,  an  apparatus  for  producing  a  light  in  which  an  elec- 
tric spark  was  made  to  ignite  hydrogen  gas.  lie  also  invented  an  elec- 
tric pistol*  on  the  same  principle.  This  hydrogen  lighter  was  an  appli- 
cation about  100  years  in  adv<ance.  It  is  interesting  to  note  that  the 
introiluction  of  gas  illumination  prevalent  in  this  country  rendered  this 
minor  adaptation  of  electricity  practicable  in  the  same  way  that  Volta 
proceeded. 

Lighting  gas  by  eh  ctricity  lias  been  accomplished  for  some  years,  and 
is  now  becoming  more  and  more  common,  and  will  perhaps  be  widely 
used  before  electrical  lighting  shall  supplant  other  methods,  as  has  been 
assumed  by  some  writers. 

Recently  the  gas  jets  of  most  of  the  large  audience  rooms,  theaters, 
churches,  etc.,  of  this  country  are  lighted  by  electricity  at  the  pressure 
of  a  button.  In  residences  with  modern  improvements  gascan  be  lighted 
or  extinguished  in  the  halls  and  rooms  on  different  floors  from  a  switch- 
board situated  at  a  convenient  location. 

No  practicable  portable  electrical  lighter  has  yet  been  devised. 


i! 
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THE  IILU.  OR  WOMAN'S  KNIFE.  OF  THE  ESKIMO. 


By  Otis  T.  Masox. 


Tbe  apparatus  described  in  this  paper  finds  its  modern  rdptesentative 
in  tbe  saddlers  knife,  tbe  shoemaker's  knife,  the  tailor's  shears,  the 
butcher's  knife,  the  fishmonger's  knife,  and  the  kitchen  knife.  A  cu- 
rious survival  of  form  with  change  of  function  is  the  common  kitchen 
"  chopping  knife,"  which  woman  may  be  said  to  have  held  in  her  pos- 
session since  the  birth  of  invention.  This  little  instrument  that  has  ever 
attended  the  march  of  civilization  is  called  "  ulu,"  or  "ooloo,"  by  tbe 
Eskimo,  or  more  commonly  tbe  "  woman's  knife." 

It  is  well  to  recall  in  this  connection  that  in  savagery  tbe  ]>eaceful 
arts,  such  as  bousemaking,  furnishing,  tailoring,  butchering,  gleaning, 
milling,  cooking,  spinning,  netting,  weaving,  and  the  like,  belong  to 
women.  Many  of  the  stone  implements  and  pottery  vessels  recovered 
from  tbe  mounds  and  graves  are  found  with  skeletons  of  females.  In 
tbe  study  of  culture,  therefore,  the  work  of  women  can  not  be  over- 
looked. 

The  motive  for  bringing  together  this  series  of  objects,  however,  is  to 
show  how,  by  means  of  a  very  simple  form  or  invention,  some  of  the 
most  difficult  problems  of  anthropology  may  be  discussed.  They  will  be 
taken  up  in  the  following  order: 

(1)  Among  tbe  same  race  or  stock,  and  in  the  same  period,  there  are 
varieties  of  form,  structure,  aiid  decoration,  i)eculiar  to  separate  culture 
areas. 

(2)  Upon  the  simplest  as  upon  the  most  complicated  appliance  of 
human  activity  the  earth  and  its  productions  leave  unmistakable  im- 
pressions. 

(3)  Tbe  coarseness  or  refinement  of  a  tribe  or  loc<ation  is  revealed  in 
the  tools  of  the  commonest  occupation. 

(4)  The  arts  and  apparatus  of  savagery  are  continued  into  civilization, 
and  with  change  of  name  or  function  retain  some  of  their  original  form. 

There  are  a  great  many  examples  of  tbe  Ulu  in  the  National  Museum, 
and  there  are  thousands  of  pieces  of  slate,  shale,  quartzite,  and  other 
stone  which  correspond  exactly  with  the  blades  of  the  Eskimo  woman's 
knife.  These  have  been  gathered  from  village  sites,  shell  heaps,  tbe 
surfaci'.  of  the  soil,  from  graves,  mounds,  and  Indian  camps  in  countless 
numbers.    This  need  surprise  no  one  who  reflects  that  «v«t^  ^oxa'as^ 
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and  every  girl  <amonfi:  the  American  aborigines  had  one  or  more  of  these 
indispensable  implement.  To  conceive  of  a  savage  without  a  knife  is 
to  conceive  of  man  before  he  held  the  simplest  invention  iu  his  haud 
with  which  to  help  himself. 

The  sin)plest  form  of  knife  is  a  flake  or  spall  of  flinty  or  glassy  ma- 
terial knocked  from  a  stone  or  a  core  so  as  to  preserve  a  cutting  edge. 
A  few  knives  from  Point  Barrow  are  of  this  very  primitive  chiiracter, 
bnt  these  really  svre  not  within  the  chis3  here  described;  the  ulu  as  it 
nowadays  exists  is  a  complex  affair,  consisting  of  a  blade  and  a  handle 
or  grip  with  or  without  some  form  of  lashing.  The  blade  is  cither  a 
thin  piece  of  slate  ground  to  an  edge,  a  bit  of  cherty  or  flinty  rock  chipped 
to  an  edge,  a  scrap  of  steel  or  iron  from  wrecks  of  whaling  vessels,  or 
good  blades  made  and  sold  to  the  Eskimo  by  traders  who  visit  their 
country  (PI.  Lii  to  Lxxii). 

The  handle  of  tins  common  implement  varies  greatly  in  material, 
form,  and  flnish.  In  form  <ilone  the  specimens  from  each  typical  area 
are  unique.  So  much  so  that  one  who  has  handled  a  great  many  of  them 
linds  no  difliculty  in  relegating  a  stray  example  to  its  proper  compau- 
ionships. 

In  the  matter  of  attaching  the  blade  to  the  handle  or  grip  the  Eski- 
mo's mother  wit  has  not  deserted  her.  Many  of  the  blades  are  tightly 
fitted  into  a  socket  or  groove  of  the  handle.  Boas,  who  lived  among 
the  Cumberland  Gulf  Eskimo,  tells  us  that  glue  is  made  of  a  mixture 
of  seal's  blood,  a  kind  of  clay,  and  dog's  hair  (liep.  Bar.  Ethnol.,  VI, 
520). 

Among  the  western  Eskimo  it  is  quite  common  to  cat  a  hole  through 
the  bhide  and  the  handle  ami  tofast^n  the  two  together  by  a  sewing  or 
lashing  of  r.iwhide,  whalebone,  pine  root,  or  sinew  cord.  There  is  one 
specimen  with  a  grip  of  a  still  more  primitive  charficter.  The  solid  han- 
dle is  replaced  by  a  basketwork  of  spruce  root  woven  around  the  thick 
upper  portion  of  the  blade  (PI.  i.xi,  fig.l:)  Archaeologists  are  especially 
asked  to  note  this  device,  explaining  how  a  grip  may  be  provided  by 
ingenious  savages  even  when  a  mortise  is  impracticable. 

In  this  chapter,  as  in  others  devoted  to  the  Eskimo,  it  is  found  con- 
venient to  divide  the  American  Hyperborean  region  into  the  following 
culture  areas:  Labrador  and  Ungava.(Pl.  LV,  Fig.  3) ;  Greenland  (1*1. 
LII,  Liii,  Liv,  Fig.  1) ;  Baffin  Land  (PI.  Liv,  Figs.  2  and  3,  PI.  LV,  Figs. 
1  and  2);  Mackenzie  Kiver  District  (PI.  LVI  and  PI.  LVii,  Fig.  1); 
Point  Barrow  (PI.  LVii,  Figs.  2  and  3,  PI.  LViii,  PI.  Lix);  Kotzebue 
Sound  (PI.  LX  and  Lxi,  Figs.  1  and  2);  Sledge  Island,  St.  Lawrence 
Island,  and  Asiatic  side  (PI.  LXi,  Fig.  3,  PI.  LXii,  Figs.  1  and  2;  Nor- 
ton Sound  and  Yukon  District  (PI.  LXii,  Fig.  3,  PL  LXlii,  LXiv,  LXV, 
Lxvi) ;  Nunivak  Island  and  mainland,  and  Kuskokvim  month  (PI.  LXTII 
Figs.  2  and  3) ;  Bristol  Bay,  Peninsula  of  Alaska,  Kadiak  and  vicinity 
(PI.  Lxviii  to  Lxxi,  Figs.  1  and  2) ;  Indians  of  Southeast  Alaska  (PL 
Lxxi,  Fig.  3,  PI.  Lxxii.)  Some  of  these  are  farther  divided  by  types 
and  forms  of  objects. 
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II.— REGIONAL  INFLUENCES. 

It  is  too  well  known  to  be  argued  that  there  are  certain  great  cul- 
ture areas  on  the  earth,  where  man  hjmself  and  all  that  he  creates 
are  fitted  to  natural  conditions  distinct  enough  to  give  form  and  color 
to  everything.  The  Eskimo  land  is  one  of  these  culture  areas.  It  may 
have  escaped  observation,  however,  that  in  these  limits  there  are  often 
subdivisions  or  sub-areas  which  impress  a  still  more  definite  and  distinct 
mark  on  man  and  his  civilization. 

The  woman\s  knife  is  found  throughout  the  Eskimo  region,  from  Lab- 
railor  to  Kadiak.  Some  portions  of  this  hyperborean  strip  have  long  been 
under  the  influence  of  the  missionary,  the  trader,  and  the  fisherman, 
and  their  part  in  deUTmining  the  structure  of  the  nlu  will  soon  be  made 
to  appear.  But  the  alternation  of  slate  and  chert  in  the  blade  is  governed 
by  natural  conditions,  the  abundance  of  the  material  in  the  vicinity.  A 
possibility  of  traffic  must  always  be  allowed  for ;  but  in  a  large  number 
of  implements  of  this  kind,  if  they  were  classed  by  the  material  of  the 
blade,  the  localities  would  not  be  very  badly  mixed.  But,  failing  in 
this,  the  handle  or  grip  comes  to  the  help  of  the  student.  If  this  be 
made  of  antler  we  are  somewhere  within  the  limits  of  the  moose  or  the 
reindeer.  In  the  Hudson  Bay  region  some  of  the  handles  are  of  musk- 
ox  horn,  a  thing  possible  in  great  numbers  only  where  this  creature 
abounds.  And,  vice  versa^  the  presence  of  the  musk  ox  may  be  based 
ui>on  the  occurrence  of  implements  made  of  the  horn.  Walrus-ivory 
handles  not  only  indicate  the  presence  of  the  walrus  at  any  given  point, 
but  in  a  great  collection  like  that  in  the  National  Museum,  the  abun- 
dance and  accessibility  of  the  walrus  are  indicated  by  the  diffusion  of  the 
Hi^ecimens.  A  great  many  handles  of  wood  in  the  south  of  Alaska  speak 
with  sufficient  clearness  of  the  fact  that  this  material  is  more  abundant 
in  some  localities  than  in  others. 

III.— DEGREES  OF  REFINEMENT. 

The  Eskimo  furnish  the  best  of  all  the  remaining  uncivilized  areas 
for  the  examination  of  the  grade  and  kind  of  civilization  i)ossessed  by 
any  people  as  indicated  by  their  s^rts.  Some  of  the  ulus  in  the  National 
Museum  are  as  coarse  as  savagery  could  make  them  ;  others  are  very 
beautiful.  Indeed  the  same  locality  furnishes  both  and  intervening 
kindsf  due,  without  doubt,  to  individual  ability  or  personality.  But 
some  areas  furnish  only  coarse  work,  while  others  supply  the  most 
beautiful.  The  problem  is  a  complex  one,  and  must  be  studied  with 
caution.  White  influence  has  crept  in  to  embarrass  the  question,  giving 
the  following  classes  of  results  : 

(1)  Knives  made  out  and  out  by  white  men  and  sold  to  the  Eskimo, 
havHig  blades  of  steel  riveted  into  handles  of  antler  cut  by  nuichinery. 

(2)  Specimens  made  apparently  partly  by  the  ship's  blacksmith  and 
partly  by  the  uative,  a  kind  of  joint  production. 
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(3)  Specimeus  made  from  iron,  wood,  and  other  materials  gathered 
from  wrecks.  The  art  in  this  case  is  more  decidedly  native  than  it  is 
in  Nos.  1  and  2. 

(4)  Specimens  made  of  native  material,  but  the  carving  on  the 
handles  was  done  with  iron  or  steel  blades  set  in  native  handles.  This 
form  of  ulus  marks  a  very  peculiar  phase  of  contact  between  savagery 
and  civilization,  worthy  of  careful  study  by  all  technologists  and  arch- 
aeologists. To  be  more  explicit,  when  the  voyageurs  and  explorers 
entered  the  fur-producing  sections  of  our  continent  in  the  sixteenth 
century,  the^  made  no  attempt  to  change  a  single  industry  or  social 
structure  of  the  aborigines.  They  only  sought  to  profit  by  their  native 
;art8,  and  in  order  to  do  so  simply  removed  the  stone  arrow  point  to 
substitute  one  of  hoop-iron,  or  replaced  the  bow  by  a  better  implement, 
the  ride.  If  at  the  same  time  the  traders  brought  steel-bladed  pocket 
knives,  steel  files,  and  a  few  other  primitive  tools,  and  if  at  this  period 
the  natives  were  still  building  mounds  and  carving  stone,  then  we 
€ould  easily  account  for  the  more  refined  pipes  and  other  artefacts 
which  seem  to  point  to  a  knowledge  of  steel,  without  recourse  to  the 
suspicion  of  fraudulent  manufacture.  At  any  rate,  the  art  of  ivory 
earving  bloomed  out  among  the  Eskimo  on  the  acquisition  of  steel 
carving  tools.  The  Russian  fur  traders  and  the  Hudson  Bay  factors 
have  been  always  careful  to  preserve  the  native  in  his  simplicity  and 
to  break  up  his  manner  of  living  as  little  as  possible.  When  this 
golden  mean  was  transcended  the  native  art  began  to  decay.  The 
most  intelligent  and  skillful  were  won  over  to  the  higher  arts  of  the 
cultured  races  and  the  older  arts  were  left  to  languish  in  the  suburbs 
even  of  barbarism. 

(5)  Specimens  entirely  native  in  material  and  workmanship.  These 
are  the  rare  specimens,  frequently  old,  mostly  from  out  of  the  way 
places  and  not  of  the  highest  finish.  The  limitations  are  those  incident 
to  the  poorer  tools  of  savagery.  They  have  bhuies  of  polished  slate 
or  chipped  stone;  handles  of  wood,  bone,  ivory  or  antler;  glue  of 
native  manufacture  or  lashing  of  spruce  root,  rawhide,  or  sinew. 

IV. -SURVIVALS. 

The  ulu  is  found  in  civilization  under  two  well-known  forms,  the 
saddler's  knife  and  the  kitchen  knife. 

The  saddler's  knife  may  be  seen  in  the  hands  of  a  workman  on  the 
Epyptian  monuments  (PI.  Lii,  Fig.  I),  showing  that  very  early  in  the  his- 
tory of  industry,  just  as  soon  as  a  sufficient  number  of  men  could  be  re- 
lieved from  the  function  of  weapon  bearing,  they  little  by  little  assamed 
some  of  the  more  masculine  of  woman's  occupations.  It  is  just  as  if  the 
woman  of  an  advancing  people  had  taught  the  man  to  work  in  leather 
and  had  then  passed  over  to  him  tlie  apparatus  of  the  craft.  It  is 
worthy  of  notice  thut  the  shoemaker  has  repudiated  the  ulu  form  and 
the  cutting  from  hiiu  and  has  adopted  the  common  knife*    The  saddler 
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peri)etuates  for  cutting  leather  an  implement  designed  to  be  used  with 
skins  from  which  the  hair  has  not  been  removed. 

The  kitchen  chopper  represents  a  very  different  conception,  no  less 
than  the  continuation  of  a  structure  with  great  modification  of  func- 
tion. It  is  still  the  woman's  knife  deprived  of  nearly  all  its  ancient 
and  primitive  offices,  consigned  to  a  single  one  which  it  scarcely  had  at 
the  beginning.  From  this  we  are  led  to  the  reflection  that  it  is  easier 
to  change  the  culture  of  women  than  the  culture  of  men.  Civilization 
lifts  up  savagery  almost  exclusively  through  women.  Men  go  down  in 
the  struggle,  can  not  learn  occupations  diametrically  opposite  to  those 
they  have  been  pursuing,  and  occupations  which  through  generations 
they  have  considered  degrading. 

LIST  OF  SPECIMENS  ON  WHICH  THIS  INVESTIGATION  WAS  BASED. 

From  the  foundation  of  the  National  Museum  many  friends  have 
brought  specimens  from  the  Eskimo  region.  The  obligations  of  every 
student  are  due  and  can  not  be  too  emphatically  expressed  to  Fenckner, 
Bessels,  Turner,  Kumlieu,  Miintzer,  Boas,  Uall,  McFarlane,  Boss,  Keu- 
nicotc,  Bay,  Murdoch,  Uerendeen,  Stoney,  Baker,  Dall,  Elliott,  Nelson, 
Applegate,  Johnson,  Fisher,  McLean,  Swan,  and  others  not  now  re- 
called. The  Alaska  Commercial  Company  has  lost  no  opportunity  to 
help  in  the  matter  and  has  gathered  on  the  west  coast  one  of  the  best 
series  of  Eskimo  objects  in  the  world.  The  accompanying  list  does  not 
include  every  specimen  in  the  museum ;  it  embraces  only  those  on  which 
this  investigation  was  based. 


Han.  Cat 
No. 


1630 

2272 

58x3  (410) 

7419 
10215  C'l) 
208U 
24353 
24365 
24365 
24376 

20973 
33628 
33744 
33745 
33766 
36316 
37327 
37741 
37960 
38120 


Locality. 


By  whom  col- 
lected. 


AntUnon  River.. 

.  ...do 

McKenzie,  Ander- 
son Uiver. 
Fort  Anderson... 

Rep:ilse  Bay 

Kootznoo  Indians 

Norton  IslAud 

...do 

St  Michaels 

....do 

Cauiberlftud  Galf 

...do 

St.  Michaels 

— do 

St.  Michaels 

Norton  Sound 

Kongigre ...  

Agiakchagaluk  . 

Kongig 

Ifagamat 

Nulokh 


McFarlane. 
Do. 
Do. 

Do. 
Hall. 
Swan. 
Turner. 

Do. 
L.  M.  Turner. 
Turner. 

W.  A.  Mintzer. 
Nelson. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


MuN.  Cat 
No. 


38255 
38366 
43432 
43866 
43959 
44180 
44598 
45489 
46256 
48257 
48823 

(7168) 
48841 

(7168) 
^48831 

55916 

56916 

55918 

55918 

55918 

56660 

63765 


Locality. 


By  whom  ool* 
lecteil. 


L.  Yukon  River. 

Newlukh 

St.  Michaels 

Unalakleet 

Nubviakchaliak 
Cape  Darby .... 

Cape  Nome 

St  Michaels... 

Plover  Bay 

Nunivak 

Rasb.  Yukon  .  . . 

...do 

....do 

Bristol  Bay 

do 

do 

,...do 

do 

Point  Barrow . . . 
Qotham  Inlet... 


Nelson. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
DalL 
Nelson. 

Do. 

Do. 

Do. 

McKay. 

Do. 

Do. 

Do. 

Do. 
Ray. 
Nelson. 
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Mu6.  Cat. 
No. 


«3766 
63916 
63910 
T2540 
72511 
74362 
75496 
7:>497 
75497 
76676 
88678 
88772 
89594 
89C4.V46 
8%75 
89677 
89684 


Lucalitj. 


nothamTulft 

Grc>cDland 

— do 

Kadiak 

Kadiuk  (?)  Orlova 

Sitka 

Kotzebuo  Island . 

,  ...do 

— do 

Cape  LiHbume  . . 
Point  Barrow  .... 
Hritish  Columbia 
Point  Harrow  . . . 

....do 

do 

....do 

Point  IJan-ow 


By  whom  col- 
lected. 


Nelson. 
Finuker. 

Da 
Fisher. 

Do. 
McLean. 
Stoney. 

Do. 

Do. 
H.  D.  Woolfe. 

Swan. 
Ray. 

Do. 

Do. 

Do. 

Do. 


Mus.  Cat 
No. 


89685 
89687 
89688 
89689 
89690 
90259 
90409 
90410 
90412 
127008 

127043 
127382 
127389 
127725 
127735 
130617 


Point  Barrow  — 

....do 

do 

do 

lo 

Ungava  

BrUtolBay...... 

Kodiak 

...do 

St.  Lawrence  Isl- 
and. 

Smith  Island i 

Togiak  River , 

iKuahek  River ! 

Fort  Wrangel  .... 

(Tgashk 

Kaskokvim  River 


By  whom  od- 
leoted. 


Ray. 
Do. 

Do. 
Do. 
Do. 
Turner. 
Fisher. 
Do. 
Do. 
Nelson. 

Dr.  E.  Beasels. 
Applegate. 

Do. 
Fisher. 

Do. 
C.  Adler. 


EXPLANATION     OF    PLATE    Lll. 
Egyptian  Leather-worker,  and  East  Greenland  ulus. 

Fi^.  1.  An  Egy])tian  leather- worker  using  the  *' saddler's  knife"  or  saddler's  ulu. 
From  Wilkinson. 

Figs.  2, 3,  and  4.  East  Greenland  form  of  ulu,  from  Holm's  Ethnographic  Sketch, 
PI.  XIX,  to  be  compared  with  Mackenzie  River  tyi>e,  PI.  V  of  this 
paper.     Botli  sliow  contact  with  European  whalers  and  fur  traders. 


Egyptian  LE*THEH-woR«En,  and  East  Greemlano  Ulus, 
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EXPLANATION     OF    PLATE     Llll. 
Greenland  ulus,  or  Woman's  Knives. 

Fig.  1.  Ulu  from  East  Greenland,  to  be  compared  with  PI.  Ill  and  IV  of  this 
work.     From  Hohn's  Ethnographic  Sketch,  PL  XIX. 

Fig.  2.  Woman's  Knife  (ulu).     Blade  of  iron  m  form  of  the  bottom  of  a  belL  in- 

serteti  in  a  groove  of  the  walrus  ivory  handle.  The  latter  is  in  two  pieces 

sewed  together  with  sinew  thread,  its  upper  tx)rtion  projecting  at  the  ends. 

Width  of  blade  3  inches. 

Cat.  No.  127043,  U.  S.  N.  M.    Eskimo  of  Sraifh  Sound.  Greenland.  Gift  of  Governor 
Fencker. 

Fig.  3.  Woman's  Knife  (ulu).     Blade  of  iron  in  form  of  a  vertical  segment  of  a 

l>ell,  inserted  in  a  groove  of  the  decayed  ivory  handle.  Handle,  If  inches ; 

blade,  1}  inches. 

Cat.  No.  (BJ919.  U.  S.  N.  M.    Eskimo  of  Upernavik,  Greenland,  1882.    Gift  of  Governor 
Fent'ker. 


0,„,L»0  ULUi  O.  W0»..'»  KNIVIiL 


EXPLANATiON    OF    PLATE    LIV. 

Ulus,  or  WOMAN'S  Knives,  of  Cumberland  Gulf. 

Fig.  L  Woman's  Knife  (ulu).  Blade  of  iron  in  form  of  a  segment  of  a  circle, 
witli  a  slender  stem  inserted  in  a  spindle-form  handle  of  ivory.  Blade, 
5  inches ;  stem,  2f  inches. 

Cat.  No.  63916.  U.  S.  N.  M.    Upemavik,  Greenland,  1882.  Oift  of  Governor  Fencker. 

Fig.  2.  WoMAN.s  Knife  (ulu).  Blade  shghtly  crescent-shaped,  riveted  to  the  iron 
stem  one  side  by  means  of  three  iron  rivets.  The  grip  is  of  oak,  probably 
from  a  whale  ship.  The  smithing  is  very  rude.  Length  of  blade,  5^ 
inches. 

Cat.  No.  29973,  U.  S.  N.  M.    Eskimo  of  Cumberland  Gulf.  1876.    Collected  by  Ueut. 
W.  T.  Mlntzer. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  iron,  slender,  the  two  ends  resembling 
bowie-knife  [loints.  This  is  riveted  to  a  plate  of  iron  serving  as  a  stem 
driven  througli  a  handle  of  oak.  Rude  smithing  characteristic  of  this 
area.     Length  of  blade,  4^^  inches. 

Cat.  No.  29973  (a),  U.  S.  N.  M.    Eskimo  of  Cumberland  Gulf.    Co!lected  by  LieuL 
W.  T.  Minizer. 


ULus.  OS  WOMAN'S  Knives,  or  Cumbeftland  r 


EXPLANATION    OF    PLATE    LV. 
Ulus,  or  WOMAN'S  Knives,  from  Northeast  Canada. 

Fig.  1.  Woman's  Knife  (ulu).     Blade  bell-sliaped,  riveted  into  a  deep  groove  of 
the  ivory  base  of  the  handle.    Tlie  handle  consists  of  three  parts,  the 
grip  of  musk-ox  horn,  the  stem  of  antler  inserted  into  the  grip  and  sewed 
with  sinew  thread  to  the  blade  piece.    Length  of  knife,  4^  inches. 
Cat.  No.  10411,  U.  8.  N.  M.    PeUy  Bay,  1871.    CoUected  by  Capt.  C.  F.  Hall. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  iron,  fan-shaped,  riveted  to  the  iron  stem 
on  one  side  with  four  copper  and  one  iron  rivets.  Upper  end  of  stem 
driven  into  a  grip  of  musk-ox  horn.  A  very  graceful  piece,  the  sides  of 
the  blade  were  roughly  cut  with  a  cold  chisel  or  file,  perhaps  by  a  whaling 
ship's  carpenter.     Length,  4  inches. 

Cat.  No.  10215.  U.  8.  N.  M.  I^loolik  Eskimo,  1871.    Collected  by  Capt.  C.  F.  HalL 

Fig.  3.  Woman's  Knife  (ulu).  Blade  crescent-shaped,  fastened  in  the  stem  of  the 
handle  of  antler  by  an  iron  rivet.  The  grip  of  the  handle  resembles 
closely  the  shape  of  the  blade.     Width  of  blade,  2^  inches. 

Cat.  No.  90259,  U.  8.  N.  M.     Eskimo  of  Ungava,  Canada,  1884.    Collected  by  Lucien 
M.Tmner. 


Ulus,  or  WOMAN'S  Knives,  from  Northeast  Canada. 
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EXPLANATION     QF     PLATE    LVI. 

Ulus,  or  WOMAN'S  Knives,  from  Mackenzie  District- 

Fig.  1.  Woman's  Knife  (ulu).  Blatlt*  of  iron,  bell-shaped,  the  upi)er  margin 
riveted  to  two  stems  of  antler,  the  latter  passing  through  mortises  in  the 
handle  or  grip.  The  sj^ecimen  copies  very  closely  the  modern  chopi^er 
knife.     Width  of  blade,  4^  inches. 

Cat.  No.  25J72,  U.  S.N.  M.     Eskimo  of  Anderson  River,  N.  W.  Canatla.     Gift  of  R. 
McFarlane. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  iron,  trapezoidal,  fastened  by  means  of 
two  copix^r  rivets  into  a  handle  of  walrus  ivory.  The  handle  is  pienxnl 
by  a  double  row  of  holes  on  its  upper  margin  for  a  lacing  of  whalel>one. 
Width  of  blade,  5^  inches. 

Cat.  No.  741  J),  U.  S.  N.  M.    Eskimo  of  Fort  Anderson.  Gift  of  R.  McFarlane. 

Fig.  8.  Woman's  Knife  (ulu).  Blade  of  sheet  iron,  inserteil  without  rivets  into  a 
slit  in  the  liandle  of  walrus  ivory.  The  latter  is  excavateil  on  b(Hh  sides 
to  fit  the  hand,  and  ornamented  with  whalelx)ne  placed  through  perfora- 
tions in  the  up|)er  border  with  slight  variations.  Nos.  5813  and  7419  are 
of  similar  style.     Width  of  blade,  5  inches. 

Cat.  No.  UW,  V.  S.  N.  M.     Eskimo  of  ?^ort  Anderson,  N.  W.  Canada,  1854.    Gift  of  R. 
McFarlane. 


,  v»o"»»'»  K«iv«».  moK  M«Kt«!lt  DlSTmCT. 


EXPLANATION     OF    PLATE    LVII. 

Ulus,  or  WOMAN'S  Knives,  from  Northern  Alaska. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  iron,  trapezoidal  in  shape,  inserted  in  a 
grcK)ve  in  a  liandle  of  walrus  ivory,  the  upper  borders  of  which  are  per- 
f<3ratetl  juid  adorned  witli  lacing  of  wlialebone.  A  double  cone  i^erf ora- 
tion serves  for  suspension  strings.     Width  of  blade,  3  inches. 

Cat.  No.  5813,  U.  S.  N.  M.    Eskimo  of  the  mouth  of  Mackenzie  River.    Gift  of  R. 
McFarlaue. 

Fig.  2.  Woman's  Knife  ( ulu).  Blatie  of  drab  slate,  set  in  groove  of  wahns  ivory 
handle.  There  are  five  ornaments  on  each  side  of  the  latter,  made  each 
of  a  dot  and  two  concentric  rings.     Width  of  blade,  3  inches. 

C&t.  No.  85Ki8r,  U.  S.  N.  M.    Eskimo  of  Point  Barrow,  Alaska,  18M.     Collected  by 
Capt.  P.  H.  Ray,  U.  S.  A. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  drab  slate,  in  a  handle  of  antler.  Tlie 
liandle  consists  of  two  separate  pieces  lashed  to;?ether  and  held  t4> 
the  blade  by  the  sinew  pii.s.sing  through  the  hole  in  the  upper  margin. 

Width  of  blade,  3  inches. 

* 

Cat.  No.  WMiSM.  U.  S.  N.  M.    E.skiino  of  Point  Barrow.  Alaska,  1884.    Collocated  by 
Capt.  P.  H.  Ray,  U.  S.  A. 


Ulus,  or  WOMAN'S  Knives,  from  Northern  a 


f.i 


\\l 


EXPLANATION     OF    PLATE     LVIII. 

Ulus,  or  WOMAN'S  Knives,  from  Northern  Alaska. 

Fig.  I.  Woman's  Knife  (ulu).  Blade  of  hornstone,  leaf -shaped  in  outline  except- 
ing that  u|X)n  one  margin  an  angular  projection  extends  upward  for  a 
tang  driven  into  the  end  of  a  bit  of  antler  which  serves  for  a  grip.  Con- 
trary to  the  usual  method,  the  tang  is  driven  into  the  grain  of  the  antler 
at  the  end.     Width  of  blade,  3  inches. 

Cat.  No.  WMIOO.  U.  S.  N.  M.    Eskimo  of  Point  Barrow,  Alaska,  1884.    Collect^J  by 
t'apt.  P.  H.Ray,  U.  S.  A. 

Fig.  2.  Wo.MAX*s  KxiF'E  (CLU).  Blade  of  drab  slate,  irregularly  triangular,  driven 
into  a  gro<3ve  of  a  bit  of  antler.  The  mending  of  the  handle  by  means  of 
sinew  lashing  is  noteworthy.     Width  of  blade,  3  inches. 

Cat.  No.  mm,  U.  S.  N.  M     E.skimo  of  Point  Barrow,  Alaska.  18M.    Collected  by 
Capt.  P.  H.  Ray,  U.S.  A. 

Fig.  8.  Woman's  Knife  (ULr).  Blu<le  of  slate,  an  irregular  triangle  inserted  into 
a  cut  in  a  handle  of  lH)ne,  which  is  carved  into  the  shape  of  a  fish's  tail, 
hetenx^ercal.     Ijcngth,  5^  inches. 

Cat.  No.  rtO(J77.  V.  S.  N.  M.     E.skiino  of  Point  Barrow,  Alaska,  1884.    Collected  by 
Capt.  P.  11.  R<iy.  U.  S.  A. 
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EXPLANATION    OF    PLATE    LIX. 

Ulus  or  WOMAN'S  Knives,  from  Northern  Alaska. 

Fig.  1.  Woman's  Knife  (ulu).  Blatleof  slate,  somewhat  cleaver-shaped  and  ix)inted. 
The  tang  at  the  end  of  the  blade  is  a  parallelogram  inserted  in  a  deep 
cut  in  the  handle  of  whale  rib.  A  lashing  of  rawhide  holds  the  blade  in 
place,  which  also  has  a  packing  of  skin.     Length,  9  inches. 

Cat.  No.  80594,  U.  S.  N.  M.    Eskimo  of  Point  Barrow,  .\laska,   18M.    Collected  by 
Capt.  P.  H.  Ray,  U.S.  A. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  slate,  set  in  a  groove  of  a  handle  of  bone, 
onesside  split  off,  to  which  the  handle  is  fastened  by  a  lashing  of  rawhide 
]Kissing  thn^ugh  a  i)erforation  in  each.  A  larger  hole  receives  a  string 
for  susi>eusion.     Length  of  handle*  4%  inches. 

Cat.  No.  WHiM.  U.  S.  N.  M.    Rskimo  of  Point  Barrow.  Alaska,  1884. 

Fig.  3.  Woman's  Knife  (ULU).     Blade  of  j^ectolite,  long  and  slender,  showing  on 

the  straight  back  the  double  saw-cut  by  which  the  material  was  separated. 

Handle  wanting.     Length,  7^  inches. 

Cat.  No.  56600,  U.  S.  N.  M.     E-skimo  of  Point  Barrow,  Alaska,  1884.    Collected  bv 
Capt.  P.  H.  Ray,  U.  S.  A. 

Fig.  4.  Woman's  Knife  (ulu).     Blade  of  pe<'tolite.  the  special  form  of  jades  in 

this  region.     Handle  wanting.    Length,  4|  inches. 

Cat.  No.  SJKJTS,  U.  S.  N.  M.     Kskinio  of  I'oint  Hamnv,  Alaska,  1884.      Collected  by 
Capt.  P.  H.  Ray,  U.  S.  A. 


ULU9,  OF)  WOKUN'S  KNIVES,  FROM  NORTHERN  ALASKA. 


EXPLANATION     OF     PLATE     LX. 

Ulus,  or  Woman's  Knives,  from  Kotzebue  Sound. 

Fig.  1.     Woman's  Knife  (ulu).     Blade  of  iron,  quadrant-shaped,  in^terted  firmly 
into  a  short  handle  or  grip  of  musk-ox  horn.     Width  of  blade,  SJ  inches. 

Cat.  No.  75496,  U.  S.  N.  M.    Eskimo  of  Kotzebue  Sound,  1884.    Ck>llected  by  Lieut. 
G.  M.  Stoney,  U.  S.  X. 

Fig.  2.  Woman's  Knife  (ulu).     Blade  of  hornstone,  fan-shaped.    Handle  wanting. 
Width,  8 1  inches. 

Cat.  No.  7r>497,  U.  S.  N.  M.     Eskimo  of  Kotzebue  Sound,  188*.    Collected  by  Lieut, 
G.  M.  Stoney,  U.  S.  N. 

Fig.  8.  Woman's  Knife  (ulu).     Blade  of  jadeite,  thin  and  highly  polished,  set  in  a 
pine  handle,  which  is  altogether  modern.     Length,  6i  inches. 

Cat.  No.  76676,  U.  S.  N  M.     Eskimo  of  Cape  lisbume,  Alaska.    Collected  by  H.  D. 
Woolfe. 


Ulus,  or  Woman's  Knives,  prom  Kotzebuc  Sound. 
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EXPLANATION    OF    PLATE    LXI. 

Ulus,  or  WOMAN'S  Knives,  from  Hotham  Inlet  and  Cape  Nome. 

Fig.  1.  WoMANs  Knife  (ulu).  Blade  of  hornstone,  leaf -shaped,  with  a  projec- 
tion from  one  margin.  The  handle  is  of  the  most  primitive  character, 
being  formed  of  osier,  wrapped  backward  and  forward  longitudinally 
and  held  firmly  in  place  by  cross  twining  and  weaving  of  the  same 
material.    The  interstices  are  filled  with  fish  scales.     Length,  3f  inches. 

Cat.  No.  63705,  U.  S.  N.  M.    Eskimo  of  Hotham  Inlet,  Alaska.    Collected  by  Lieut  0. 

M.  Stoney,  U.  S.  N. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  chert  or  flint  material,  inserted  in  a  han- 
dle of  wood.  On  the  upper  margin  of  the  latter  at  either  comer  are  three 
cross  gashes  or  grooves. 

Cat.  No.  (>3706,  U.  S.  N.  M.    Eskimo  of  Hotham  Inlet,  Alaska.    Collected  by  Lieut.  G. 
M.  Stoney,  U.  S.  N. 

Fig.  3.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory  abruptly  wedge-shaped, 
like  the  kernel  of  a  Brazil  nut.  Ornament,  groove,  and  herring  bone  on 
top,  lines  and  alternating  tooth-shaped  cuts  on  the  side,  with  five  scratches 
resembling  inverted  trees.     Pocket  groove  for  blade.     Length,  2i  inches. 

Cat.  No.  44598,  U.  S.  N.  M.   Eskimo  of  Cape  Nome,  Alaska,  1880.  Collected  by  K  W. 
Nelson. 


Ulu9,  or  WOMAN'S  Knives,  fbom  Hotham  Inlet  and  Cape  Nome. 
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EXPLANATION     OF    PLATE     LXII. 

Ulus,  or  WOMAN'S  Knives,  from  Plover  Bay.  St.  Lawrence  Island,  and  Norton  Sound 

Fig.  1.  Woman's  Knife  (ulu).    Blade  of  iron,  rectangular,  inserted  into  a  pocket 

groove  in  the  handle  of  antler,  much  weathered     Almost  identical  with 

specimen  from  St.  Lawrence  Island.     Length  of  handle,  8  inches. 

Cat.  No.  46256,  U.  S.  N.  M.    Eskimo  of  Plover  Bay,  Eastern  Siberia,    CoUected  by  W. 
H.  DaU. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  iron,  evidently  not  designed  for  the 
handle,  set  in  a  pocket  groove  twice  too  long  for  it.  Handle  of  walrus 
ivory,  wedge-shaped,  wider  in  the  middle.     Length  of  handle,  4^  inches. 

Cat.  No.  127008,  U-  S.  N.  M.    Eskimo  of  St.  Lawi-ence  Lsland,  1880.    Collected  by  E. 
W.  Nelson. 

Fig.  3.  Woman's  Knife  (ulu).     Blade  of  slate,  very  large,  inserted  in  a  small 

grooved  piece  of  ivory  and  held  in  place  by  a  packing  of  rawhide.  Width 

of  blade,  8  inches. 

Cat.  No.  5M.%3,  U.  S.  N.  M.    Malemut  Eskimo  of  Norton  Sound,  Alaska.    CoUected  by 
Lucien  M.  Turner. 
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Ulus,  or  WOMAN'S  Knives,  from  Plover  Bav,  St,  Lawrence  Island,  and  Nohton  So""' 


I 


EXPLANATION     OF    PLATE    LXIII. 

Ulus,  or  WOMAN'S  Knives,  from  Norton  Sound 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  iron,  a  truncated  circular  segment  in- 
serted in  a  groove  in  a  handle  of  walru»*  ivory.  The  ornament  around 
the  border  by  alternation  of  points  gives  a  funiculate  effect.  The  hatch- 
ing is  poorly  done.     Blade  3|  inches. 

Cat.  No.  a3745,  U.  S.  N.  M.    Unali^niut  Eskimo  of  St.  Michaels,  Alaska.     C61li>ctad 
by  E.  W.  Nelson. 

Fig.  2.  Woman's  Knife  (ulc).  Blade  of  dark  slate,  set  in  groove  of  wooden  han- 
dle, the  latter  perforated  for  susjiension.  This  specimen  has  nQver  been 
used.     Length  of  blade,  5A  inches. 

Cat.  No.  4a432,  U.  8.  N.  M.    Unaligmut  Eskimo,  St.  Michaels.  Alaska.    Collected  by 
E.  W.  Nelson. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  slate,  unsyinmetrically  bell-shaped,  in- 
serted in  a  grooved  handle  of  soft  wood.     Width  of  blade,  S}  inches. 

Cat.  No.  33744,  U.  S.  N.  M.    Unaligmut  Eskimo  of  St.  Michaels,  Alaska.     C\»llectetl 
by  E.  W.  Nelson. 

Fig.  4.  Woman's  Knife  (ulu).  Blade  of  iron,  inserted  in  a  groove  of  the  walrus 
ivory  handle.  The  latter  is  lieautifuUy  colored  by  use  and  cut  out  in 
graceful  curves,  so  as  to  combine  perfectly  lightness  and  strength.  Width 
of  blade,  'S^  inches. 

Cat.  No.  2imn.  U.  S.  N.  M.     Unalif^ut  Eskimo  of  St.  Michaels.  Alaska,  18T8.     (^ol- 
lt»ctefl  by  Lucien  M.  Turner. 

Fig.  5.  Woman's  Knife  (ulu).  Blade  of  iron,  usual  form,  inserted  into  the  groove 
(»f  the  liandle  of  walrus  ivory.  The  handle  is  in  shai>e  of  an  orange  seg- 
ment.   A  diminutive  specimen.     Blade  2,V,  inches  wide. 

Cat.  No.  imV),  U.  S.  N.  M.    Unalakleet  Eskimo,  Norton  Sound.  Alaska.    Collected 
by  E.  W.  NeLson. 


UluS,  on  WOMAN'S  KHIVE8,  FBOM  NORTOM  SOUNO. 


EXPLANATION    OF    PLATE    LXIV. 

Ulus^or  WOMAN'S  Knives,  FROM  Norton  Sound  and  Lower  Yukon. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  black  slate,  typical  in  form,  curved  edge 
and  straight  back,  inserted  in  the  groove  of  a  clumsy  pine  handle,  and 
held  in  place  by  a  lashing  of  spruce  root  passing  through  the  handle  and 
through  a  hole  rubbed  in  the  blade.    Length  of  blade,  ^  inches. 

Cat.  No.  38255,  U.  8.  N.  M.    Ekogmut  Eskimo,  Lower  Yukon.    Collected  by  E.  W. 
Nelson. 

Fig.  2.  Woman's  Knife  (ulu).    Blade  of  drab  slate,  long,  slender,  and  furnished 

with  a  lashing-hole,  made  not  by  boring  but  by  the  meeting  of  grooves 

sunk  on  the  two  sides.     This  sort  of  perforation  is  quite  common  in  ulu 

blades  of  slate.     Length,  8  inches. 

Cat.  No.  4««31.  U.  8.  N.  M.    Ekogmut  Eskimo,  Lower  Yukon,  Alaska.    Collected  by 
E.  W.  Nelson. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  dark  slate,  in  form  of  cii-cular  segment 
Its  size  indicates  its  use  for  cutting  fish  and  meat  rather  than  skins. 
Lengtli,  10  A  inches. 

Cat.  No.  337(KJ.  U.  S.  N.  M.    Malemut  Eskimo  of  Norton  Sound,  Alaska.    Collected 
by  E.  W.  Nelson. 

Fig.  4.  Woman's  Knife  (ulu).    Callecl  a  meat-knife  in  Mr.  Turner's  catalogue. 

Blade  of  cleaver  shape,  riveted  into  a  very  deep  groove  in  a  handle  of 

antler.   The  latter  projects  from  the  blade  and  has  on  its  under  side  three 

deep  finger  grooves.     Pierced  for  suspension.     Length  of  knife,  8  inches. 

C^t.  Xo.  2VWi,  U.  S.  N.  M.    Unaligmut  Eskimo,  south  of  Norton  Sound,  Alft^fkn 


Ulus,  or  WOMAN'S  Knives,  from  Norton  Sojno  and  Lower  Yukon. 


-i 


EXPLANATION    OF    PLATE    LXV. 

Ulus  or  WOMAN'S  Knives,  from  Norton  Sound  and  vicinity. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  dark  slate,  shaped  like  a  worn  butcher's 
knife,  and  having  a  tang  an  inch  long.  Figured  to  show  one  mode  of 
attachment.     Length,  5  inches. 

Cat.  No.  488:^.  U.  S.  N.  M.    Ekogmut  Eskimo,  Lower  Yukon,  Alaska.    Ck>llected  by 
E.  W.  Nelson. 

Fig.  2.  Woman's  Knife  (ulu).  Handle  of  antler  with  groove  cut  quite  tlu-ough 
the  outer  and  the  spongy  portion.     Blade  missing.     Length,  4  inches. 

Cat.  No.  45489,  U.  S.  N.  M.    Unaligmut  Eskimo,  St.  Michaels,  Alaska.    CoUect«d  by 
E.  W.  Nelson. 

Fig  8.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory,  exhibiting  the  finest  finish 
and  the  greatest  economy  of  material.  The  lower  portion  is  thickened 
just  enough  to  hold  the  iron  blade.  Tlie  upper  margin  is  expanded  like 
the  back  of  a  razor.  Doubtless  the  piece  was  made  by  an  Eskimo,  but 
the  form  and  finish  are  quite  beyond  his  rude  tools  before  European  con- 
tact.    Length,  3  inches. 

Ciit.  No.  48257.  Eskimo  of  Nunivak  Island,  Alaska.    Collected  by  E.  W.  Nelson. 

Fig.  4.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory,  wedge-shaped,  rounded 
above,  cut  out  in  a  cres<^ent-sliai>ed  opening,  pocket  groove  for  blade. 
Length,  2i  inches. 

Cat.  No.489.'»9,  U.  S.  N.  M.    E.skimo  north  of  Norton  Sound,  1880.    Collected  by  E.  W. 
Nelstni. 

Fig.  5.  Woman's  Knifk  (ulu).  Handle  of  walrus  ivory,  plane  surface  on  the  bot- 
tom and  sides  and  rounded  on  the  back.  A  groove  extends  across  the 
middle,  and  at  its  middle  the  handle  is  perforated  for  a  suspension  cord. 
Lengtli,  3  inches. 

Cat.  No.  37744.  U.  S.  N.  M. 

Fig.  6.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory  with  broad  stem,  like 
Smitli's  Sound  six^cimen,  and  grij)  with  two  wings  notched  at  the  ends. 
Length,  2}  inches. 

Cat.  No.  44180,  U.  S.  N.  M.    Eskimo  of  Cape  Darby,  Alaska,  1880.  Collected  by  E.  W. 
Nelson. 


Ulus,  or  Womam'8  KNrvEs,  fbom  Norton  Sound  and  vkjinitv. 


EXPLANATION    OF    PLATE    LXVI. 

Ulus,  or  WOMAN'S  Knives,  from  Norton  Sound  to  Kuskokvim  River. 

Fig.  1.  Woman's  Knife  (ULU).  Handle  of  walrus  ivory,  with  slit  for  insertion  of 
metal  blade,  without  rivets.  Tliere  is  an  opening  to  form  the  grip,  and  a 
projection  at  one  end  is  in  imitation  of  a  seal*s  head.  The  ornamenta- 
tion consists  of  scratches  and  a  coarsely  cut  gutter.  Blade  wanting. 
Length,  8^  inches. 

Cat.  No.  38366,  U.  S.  N.  M.    Nuloktolof^amut  Eskimo,  Alaska.    CoU^cted  by  E.  W. 
Nelson. 

Fig.  2.  Woman's  Knife  (ulu).     Handle  of  walrus  Ivory,  with  slit  for  insertion  of 

metal  blade,  without  rivets.   The  grip  is  cleverly  formed  by  the  elongated 

body  of  marmot,    the  head  projecting.      Ornamentation,  three  bands 

scratched  on  the  border  and  five  dots.     Blade  wanting.    Length  4^  inches. 

Cat.  No.  88129,  U.  8.  N.  M.     Nuloktologamut  Eskimo,  Alaska.     Collected  by  E.  W. 
Nelson. 

Fig.  8.  Woman's  Knife  (ulu).  Handle  a  delicate  specimen  of  walrus  ivory  in 
form  of  a  sledge,  the  groove  for  the  metal  blade  in  the  curved  portion. 
The  grip  separated  from  the  blade  piece  by  a  long  open  space.  At  the 
end  of  the  handle  is  the  head  of  a  seal  devouring  a  miniature  walrus. 
The  dot  and  circle  ornament  is  used.     Length,  4}  inches. 

Cat.  No.  37960,  U.  S.  N.  M.    ^agemut  Eskimo  of  Kuskokvim  Bay,  Alaska    Collected 
by  E.  W.  Nelson. 

Fig.  4.  Woman's  Knife  (ulu).  Small  handle  of  walrus  ivory,  fairly  carved,  and 
having  a  deep  groove  for  a  metal  blade.  On  one  end  is  the  head  of  some 
animal,  on  the  other  a  human  face,  and  all  over  the  surface  dots  and 
geometric  patterns.     Length,  If  inches. 

Cat.  No  33628,  Unali^rmut  Eskimo,  .St.  Michaels,  Alaska.  Collected  by  E.  W.  Nelson. 

Fig.  5.  Woman's  Knife  (ulu).  Handle  of  antler,  and  unique  in  form.  In  addi- 
tion to  the  usual  groove  for  the  blade,  the  handle  is  extended  in  one 
direction  to  form  the  head  of  an  animal.  Upon  the  sides  are  shown  the 
igloo,  or  hut,  of  an  Eskimo  family,  the  scaffold,  on  which  all  things  are 
put  out  of  the  way  of  the  dogs,  and  a  party  of  Eskimo.     Length,  6  inches. 

Cat.  No.  ai376,  U.  S.  N.  M.    Eskimo  of  Norton  Sound.    Collected  by  Lucien  M.  Tur- 
ner. 


il  Miwurn.  IBKU-Muoi 
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EXPLANATION    OF    PLATE    LXVII. 
Ulus,  or  WOMAN'S  Knives,  from  Kuskokvim  District. 

Fig.  1.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory,  with  slit  for  insertion  of 
metal  blade,  without  rivets.  The  outer  margin  is  enlarged  to  form  a 
secure  grip.  The  ornamentation  by  concentric  rin^js  vari^^ted  with 
grooved  lines  has  a  pleasing  effect.  Blade  wanting.  Length  of  handle, 
3^  inches. 

Cat.  No.  9Tiisl7,  V.  S.  N.  M.  Agaiagamuto  Eskimo.  Alaska.  Collected  by  E.W.  Nelson. 

Fig*  2.  Woman's  Knife  (ulu).  Blade  of  iron,  set  in  the  groove  of  a  walrus  ivory 
handle.  With  endless  variety  of  detail  this  form  of  handle,  with  a  crescent- 
shai^ed  opening,  is  typical.  Ornamentation,  a  groove  above  with  cross 
lines  in  pairs  and  fours  and  cross  hatching  in  the  lower  part.  Width  of 
blade,  8  inches. 

Cat.  No.  8  31C,  U.  B.  N.  M.    Kongiganagamute  Eskimo,  north  shore  of  Kuskokvim 
Bay,  1879.    Collected  by  E.  W.  Nelson. 

Fig.  3.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory,  very  gracefully  carved 
and  ornamented  with  thickened  base  for  blade,  a  crescent-shaped  razor- 
back  on  the  up|>er  margin,  a  very  thin  diaphragm  between  the  base  and 
upper  border,  which  is  cut  away  on  its  upper  margin.  The  blade  is  of 
iron,  and  the  whole  piece  is  very  beautiful.     Length,  3^  inches. 

Cat.  No.  130617,  U.  S.  N.  M.    Eskimo  of  Kuskokvim  River,  Alaska.    Collected  by 
Cyrus  Adler. 


Ulus,  OB  WoMANs  Knives,  fhom  Kuskokvim  District. 
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EXPLANATION    OF    PLATE    LXVIII. 

Ulus,  or  WOMAN'S  Knives,  from  Bristol  Bay. 

Fig.  1.  Woman's  Knife  (ulu).  It  is  simply  a  blade  or  celt  of  slate,  with  a  handle 
of  wood  pierced  and  fitted  on  the  top  so  that  the  slate  extends  through 
and  above.  It  is  evident  that  we  have  here  gotten  below  the  walrus  area 
and  the  region  of  stone  with  conchoidal  fracture.  It  is  also  evident  that 
we  are  away  from  the  lines  of  Aboriginal  and  European  travel  and  traffic. 
Length  of  handle,  2J  inches. 

Cat.  No.  1273S0.U.  S.  N.  M.    Eskimo  of  Ugashik,  Bristol  Bay,  Alaska.    CoUected  by 
I.  Applegate. 

Fig.  2.  Woman's  Knife  (ulu).  Handle  of  wood.  Blade  of-  slate,  resembling  a 
short  jackknife,  blade  inserted  into  the  end  of  the  triangular  handle  and 
lashed  with  sinew.     Length,  5  inches. 

Cat.  No.  127ra5,  U.  S.  N.  M.      Ogulmut  Eskimo  of  Ugrashik.  Alaskan   Peninsula. 
CoUected  by  W.  J.  Fisher. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  greenish  slate,  semicircular,  pierced 
twice  near  the  upper  margin  for  lashing  or  for  rivets.     Width,  5  inches. 

Cat.  No.  90409,  U.  S.  N.  M.    O^mut  Eskimo  of  Bristol  Bay,  Alaska.    CoUected  by 
W.  J.  Fisher. 

Fig.  4.  Woman's  Knife  (ulu).  Blade  of  slate,  leaf-shaped,  inserted  in  the  end  of 
the  odd-shaped  wooden  handle  at  an  angle  of  ^i".  The  handle  is  per- 
forated for  the  thumb  and  fingers,  and  for  suspension.  Length  of  handle, 
5  inches. 

Cat.  No.  12738  ,  U.  8.  N.  M.    Eskimo  of  ToRiak  River.    Collected  by  I.  Applepate. 
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EXPLANATION    OF    PLATE    LXIX. 

Ulus,  or  WOMAN'S  Knives,  from  Bristol  Bay. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  iron,  in  shape  of  a  sledge  runner,  inserted 
in  a  pocket  groove  of  the  ivory  handle,  which  has  the  shape  of  the  Egyp- 
tian symbol  of  the  eye.     Length,  3f  inches. 

Cat.  No.  &5018a,  U.  8.  N.  M.    Esldmo  of  Bristol  B*y,  AliulOL    Collected  by  C.  L. 
McKay. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  slate,  inserted  in  a  pocket  groove  of  the 
wooden  handle.  The  latter  is  shaped  like  the  Egyptian  symbol  for  the 
eye,  the  opening  forming  a  convenient  cavity  for  thumb  and  middle  fin- 
ger.   Compare  55918.     Length,  5^  inches. 

Cat.  No.  55016a,  U.  8.  N.  M.     Eskimo  of  Bristol  B&y,  Alaska.     Collected  by  C.  L. 
McKay. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  iron,  rounded  at  either  end,  inserted  in  a 
ixxrket  groove  of  the  ivory  handle,  which  has  a  notched  back  and  un- 
symmetrical  opening  for  the  thumb  and  fingers.     Length.  4i  inches. 

Cat.  No.  55918,  U.  8.  N.  M.     Eskimo  of  Bristol  Bay,  Alaska.     Collected  by  C.  L. 
McKay. 

Fig.  4.  Woman's  Knife  (ulu).  Blade  and  handle  of  one  piece  of  iron,  the  former 
in  sha\ie  of  a  butcher's  knife,  the  latter  is  curled  over  the  blade  in  a  sig- 
moid curve  and  slightly  welded  to  the  back.  Evidently  not  of  native 
make.     Length,  6^  inches. 

Cat.  No.  559186.  U.  8.  N.  M.    Eskimo  of  Bristol  Bay,  Alaska.     Collected  by  C.  L. 
McKay. 


Ulos,  or  WOMAN'S  Knives,  from  Bbistol  8*if. 


EXPLANATION    OF    PLATE    LXX. 
Ulus,  or  WOMAN'S  Knives,  from  Bristol  Bay,  Alaskan  Peninsula,  and  Kaoiak. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  fine  black  slate,  set  in  a  deep  pocket  groove 
of  the  wooden  handle.  Space  cut  out  on  both  sides  of  the  handle  for 
thumb  and  middle  finger.     Length,  8^  inches. 

Cat.  No.  55916/>,  U.  8.  N.  M.     Eskimo  of  Bristol  Bay,  Alaska.    CoUecteii  by  C.  L. 
McKay. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  slate,  set  in  a  pocket  gi-oove  in  a  handle 
of  cedar  wood,  and  held  in  place  by  a  seizing  of  wood.  A  very  old  and 
much  used  specimen.     Length,  7|  inches, 

Cat.  No.  90410,  U.  S.  N.  M.    Eskimo  of  Kadiak  Island,  Alaska.    Collected  by  W.  J. 
Fisher. 

Fig.  3.  Woman's  Knife  (ulu).     Blade  of  slate,  shaped  like  a  sledge  runner,  lashed 

to  a  handle  of  wood,  which  is  much  too  short,  by  a  splint  of  root  passing 

through  the  blade  and  over  the  handle.     Width  of  blade,  6f  inches. 

Cat.  No.  904ia,  U.  8.  N.  M.    Eskimo  of  Kadiak  Island,  Alaska.     OoUectod  by  W.  J. 
Fisher. 

Fig.  4.  Woman's  Knife  (ulu).  Blade  of  slate,  set  in  a  iKx?ket  groove  of  the 
handle,  made  by  splitting  the  latter,  excavating  the  gi*oove  and  then 
lashing  the  two  parts  together  and  to  the  blade  by  sinew  passing  through 
the  blade  and  tly'ough  the  handle  and  sunk  in  a  groove  of  the  handle  on 
either  side.     The  handle  has  spinrlle-shaped  ends.     Length,  9^  inches.  " 

Cat.  No.  7i541,  U.  S.  N.  M.    Eskimo  of  the  Alaskan  Peninsula.    Collected  by  W.  J. 
Fisher. 
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Ulus,  or  Woman's  Knives,  from  Kadiak  and  Southward. 

Fig.  1.  Woman's  Knife  (ulu).  Large  blade  of  slate  inserted  in  a  groove  of  the 
cylindrical  handle  of  wood,  and  held  in  place  by  a  lashing  of  braided 
sinew,  which  for  some  unknown  reason  is  stretched  beneath  the  handle 
from  one  lashing  to  the  other.     Length  of  blade,  5J  inches. 

Cat.  No.  7:J540,  U.  S.  N.  M.    Eskimo,  Kadiak.    Collected  by  W.  J.  Fisher. 

Fig.  2.  Woman's  Knife  (ulu).     Blade  of  iron,  crescent-shape,  and  handle  of  wfxxi, 

the  whole  closely  imitating  those  in  use  among  civilized  i^eople  for  meat 

choppers.     Length  of  handle,  6^-  inches. 

Cat.  No.  74862,  U.  S.  N.  M.  Tlinjfit  Indians,  Sitka,  Alaska.  Collected  by  T.  T.  McLean- 
Fig.  3.  WOMAN'S  KnIFE  (ULU).     Blade  of  slate.     Handle  wanting.     Upon  the  upper 

margin  of  the  blade  is  a  tang  1^  inches  wide  to  render  it  firm  in  its  handle. 

Width  of  blade,  6i  inches. 

Cat.  No.  127726,  U.  S.  N.  M.  Tlinjfit  Indians  of  Fort  Wrangle,  Alaska.    Collected  by 
W.  J.  Fisher. 
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Ulus,  or  WOMAN'S  Knives,  from  Haida  Indians. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  made  of  a  thin  strip  of  sheet  iron,  with  a 
bent  strip  of  copper,  forming  a  strengthening  to  the  back.  Lengtli.  2f 
inches. 

Cat.  No.  d(t840.    K(X>tznoo  Indians  (Kolushan  stock). 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  iron,  inserted  in  a  handle  formed  by  bend- 
ing a  strip  of  sheet  copper  extending  half  an  inch  down  on  either  side. 
Length  of  blade.  5|  inches. 

Cat.  No.  88771.  U.  8.  N.  M.    Haida  Indians  of  Queen  Cbariotte  Archipelago.  OoUected 
by  James  G.  Swan. 
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THE  ANCIENT  PIT-DWELLERS  OF  YEZO. 


By  RoMYN  Hitchcock. 


When  the  first  Emperor  of  Japan,  known  by  the  po8thnmo8  title 
Jimmu  Tenno,  whose  traditional  reign  began  660  B.  C,  was  on  his  im- 
perial journey  eastward  from  ancient  Tsukushi,  to  establish  the  seat 
of  government  in  Yamato,  he  came  to  a  great  **  cave  "  or  *'  apartment", 
in  which  eighty  tauchigumo  or  cave-dwelling  savages  were  awaiting 
him.  The  word  tauchigumo  is  usually  translated  *^  earth -spiders,"  but 
Prof.  B.  H.  Chamberlain  regards  it  as  a  corruption  of  tsuchigamori^  or 
"  earth-hiders."  Whatever  the  original  meaning  may  have  been,  there 
can  be  no  doubt  that  it  was  applied  to  a  savage  people,  who  inhabited 
Japan  before  the  coming  of  the  Japanese. 

The  ancient  records  of  the  Japanese  contain  many  allusions  to  these 
dwellers  in  caves,  or  dwellers  under  ground.  In  the  reign  of  ihe  Em- 
peror Keiko  two  Kumaso  braves  were  killed  in  a  cave  by  Yamato-take. 
The  Empress  Jingo  Kogo  was  wrecsked  among  tsuchi-gumo.  They  are 
said  to  have  been  numerous  in  Buiigo  and  in  other  western  provinces, 
in  Omi,  in  Yamato,  and  in  other  localities. 

The  character  of  their  dwellings  is  not  clearly  defined,  owing  to  the 
ambiguous  meaning  of  the  Chinese  character  translated  ^^  cave."  In 
certain  parts  of  Japan  natural  caves  are  numerous,  but  they  are  not 
common  throughout  the  country.  Artificial  caves  are  not  uncommon, 
but  I  have  endeavored  to  show,  in  an  article  treating  of  ancient  Japa- 
nese burial  customs,  reiul  betbre  section  H  of  the  American  Association 
for  the  Advancement  of  Science  at  Torouto  in  1889,  that  such  caves 
were  constructed  for  interment  of  the  dead  and  not  for  dwellings. 
Still  other  structures,  chambers  made  by  piling  up  huge  rocks  and 
heaping  up  mounds  of  earth  to  cover  them,  are  also  numerous  in 
southern  Japan,  and  these  have  been  designated  as  caves  by  von 
Siebold,  rather  carelessly  it  seems  to  me.  But  these  also  were  only 
burial  chambers.  Granting  that  mere  opinions  concerning  such  a 
subject  are  not  of  much  value,  I  would  only  add  that  until  some  stronger 
evidence  than  von  Siebold  has  adduced  gives  color  to  the  idea  that  the 
early  inhabitants  of  Japan  lived  in  true  caves,  I  hold  that  their  dwell- 
ings were  more  probably  of  the  character  of  the  pit-dwellings  to  be 

described  in  this  article.    It  is  true  we  do  not  find  the  ruins  of  such 
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dwellings  in  tlie  uaatb,  altboagb  tbey  are  uumerouu  iu  Tezo.  Tbie  is 
doubtless  because  all  Huch  ruins  bave  been  destroyed  iu  the  more  popu- 
lous island,  where  every  available  plot  of  ground  bas  long  been  ottder 
cultivation. 

The  fact  is  not  to  be  overlooked,  however,  that  tbe  idea  of  cave  life 
was  familiar  to  the  ancient  Japanese.  The  well-known  myth  of  the 
sun  go<ldesis,  who  retired  into  a  cave  and  cloae<l  the  entrance  with  a 
stone,  is  siguiticaQt  of  the  truth  of  this  assumption.  It  is  not  nnlikely 
that  the  idea  came  from  Ghina  and  that  true  cave  life  was  never  prac- 
ticed^ in  Japan. 


Kb.  6*. 


There  are  Htill  other  |>eople  mentioned  iu  the  Japanese  records,  dis- 
tinguished as  liibisu  or  hairy  savages,  who  were  contemporaneous  with 
tbe  eartb'hiders.  It  is  not  difiicult  to  recognize  in  these  the  anoestois 
of  tbe  Ainos,  who  are  now  confined  to  Yozo.  Not  only  is  the  historio 
evidence  clear  that  tbe  Aiuos  once  lived  iu  the  main  island  as  far  south 
aHSendai,  bnt  we  bave  numerous  facts  iu  support  of  the  farther  oon- 
^lusiou  that,  iu  more  aucieut  times,  they  occupied  thecuastaafarsootli 
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as  the  extreme  end  of  Etusbiu.  Such  evidence  we  fiud  in  the  distribu- 
tion of  geographical  i)lace-flames,  which  are  obviously  of  Aino  origin, 
in  the  names  of  famous  characters  in  Japanese  mythology,  which  are 
certainly  of  Aino  derivation,  and  in  the  contents  of  kitchen-middens  or 
shell-heaps,  which  are  numerous  here  and  there  along  the  coast. 

The  writer  has  briefly  summarized  the  evidence  of  Aino  occupancy  of 
Japan  in  the  ])aper  following  this  one.  The  character  of  the  pot- 
tery found  in  the  shell-heaps  is  entirely  dift'erent  from  any  pottery 
made  by  the  ancient  Japanese.  The  material  is  the  same  as  that 
of  the  Japanese  sepulchral  pottery,  but  the  shapes  of  the  vessels  are 
not  the  same  and  the  decoration  upon  them  is  absolutely  distinctive. 
Strange  as  it  may  seem,  the  pottery  of  the  shell-heaps  is  far  more  elab- 
orately decorated  than  any  ancient  pottery  of  Japanese  origin. 

Plate  Lxxiii  shows  a  number  of  specimetis  from  the  large  collection  of 
M.  I'Abbe  Furet,of  Hakodate,  which  1  was  very  kindly  permitted  to  pho- 
tograph. Many  of  these  are  covered  with  complex  designs,  such  as  are 
absolutely  unknown  on  Japanese  pottery.  The  small  fragments  repre- 
senting  parts  of  human  figures  are,  so  far  as  lam  aware,  unique.  Owing 
to  the  absence  from  home  of  the  collector,  I  was  unable  to  learn  any- 
thing about  them. 

The  ancient  Japanese  pottery  comes  from  burial  mounds  which  are 
])rehistoric,  or  at  least  which  date  from  a  time  before  the  year  A.  D. 
100,  when  the  authentic  records  of  Japan  begin.  The  pottery  of  the 
shell-heaps,  often  designated  as  Aino  pottery, although  more  elaborately 
decorated,  must  bi'  older  than  this,  and  it  would  seem  to  afifonl  indis- 
putable evidence  that  the  Japanese  were  preceded  by  an  aboriginal 
j)eople,  who  were  potters.  We  find  the  same  kind  of  pottery  in  Yezo, 
in  the  shell-heaps  at  Otaru,  near  Sapporo,  on  the  small  island  Benten- 
jima,  in  Nemuro  harbor,  about  ancient  pits  in  Kushiro,  and  about  sim- 
ilar places  on  the  Island  of  Yeterof.  Associated  with  it  everywhere 
are  found  arrowheads  and  other  implements, such  as  may  be  found 
scattered  over  many  parts  of  Yezo  in  the  surface  mold  at  the  present 
day. 

The  question  then  arises,  to  what  people  shall  we  attribute  this  spoilt 
It  has  been  supposed  that  the  shell  mounds  were  left  by  the  Ainos. 
This  is  the  o[)inion  of  Prof.  John  Milne.  But  we  immediately  come  face 
to  face  with  the  fact  that  the  Ainos  of  the  present  day  do  not  make  pot- 
tery. The  claim  is  made,  upon  rather  insufficient  ground  it  seems  to  me, 
that  the  Ainos  formerly  did  make  pots ;  but  if  so,  it  is  strange  that  in 
all  my  journeying  among  them  I  found  no  indications  of  such  handi- 
work, nor  of  their  need  of  such  utensils.  I  can  not  bring  myself  to  be- 
lieve that  a  people  who  not  only  possessed  that  useful  art,  but  who  also 
acquired  such  a  degree  of  artistic  skill  in  decorating  their  productions, 
could  have  absolutely  lost  it.  Certainly  it  could  not  have  disappeared 
within  a  century,  as  we  must  suppose  if  we  accept  all  the  evidence  we 
possess  of  Aino  pot  making. 
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It  would  be  a  bold  assumption  iudeed  to  su^ppose  that  the  dwellers 
in  earth  houses,  the  tsucKigumo^  made  the  pottti^^iy.  We  have  no  evi- 
dence of  this  further  than  the  fact  that  here  <%nq^here  fragments  of 
pottery,  and  occasionally  well-preserved  vesseio,^-^  i^i^^^.  ..  .  nits  in 
Yezo  and  Yeterof,  which,  as  I  shall  endeavor  to  show,  are  probabiy  the 
ruins  of  a  kind  of  pit-dwellings  corresponding,  in  the  opinion  of  the 
present  writer,  to  those  of  the  traditional  tsuchi-gufno.  The  pottery  is 
there,  and  it  assuredly  was  not  made  by  the  Japanese.  It  may  be  much 
older  than  we  think,  older  than  the  Aino  occupancy;  older  than  even 
the  traditions  of  the  Japanese.  Whoever  were  the  people  who  made 
it,  they  spread  over  the  whole  country  from  southern  Kiushiu  to  the 
bleak  shores  of  Yezo  and  the  adjacent  islands. 

Who  were  the  pit  dwellers  of  Yezo?  I  have  supposed  them  to  be 
the  Uuchigumo  of  trailition,  but  our  only  knowledge  concerning  these 
is  found  in  the  Japanese  accounts,  unreliable  enough,  but  at  the 
same  time  not  without  some  bearing  on  the  question.  For  one  would 
scarcely  expect  such  circumstantial  and  numerous  accounts  of  meetings 
and  combats  with  dwellers  in  burrows  or  caves  to  be  pure  inventions. 
The  word  "cave"  translated  means  **  apartment."  They  were  not  cave- 
dwellers  in  the  ordinary  sense,  for  in  nearly  all  the  accounts  of  the  peo- 
ple they  seem  to  have  lived  in  holes  dug  in  the  ground.  W^e  have  the 
less  reason  to  doubt  this,  since  it  is  known  that  the  Smelenkur  of  Sag- 
lialiu  construct  earth-covered  dwellings  on  the  sides  of  hills,  not  in  any 
sense  caves,  and  houses  of  another  form  will  shortly  be  described  which 
may,  with  still  more  probability,  represent  the  dwellings  of  the  Uuchi- 
gumo, 

Mr.  T.  W.  Blakiston  first  brought  prominently  into  notice  certain  re- 
markable depressions  or  pits  in  the  ground  which  he  had  observed 
in  various  parts  of  Yezo,  and  which  he  believed  to  be  the  remains  of 
human  habitations.  In  the  summer  of  1888 1  made  an  extended  journey 
in  the  island,  covering  a  distance  of  more  than  800  miles  on  horseback, 
visiting  tbe  Ainosand  always  looking  for  pits.  The  pits  are  numerous  in 
places,  usually  on  elevated  land  near  the  coast,  or  overlooking  the  mouths 
of  rivers,  presumably  that  the  people  might  readily  sight  shoals  of  fish. 
The  island  known  as  Bentenjima,  which  forms  a  breakwater  to  INemuro 
harbor,  is  covered  with  numerous  pits.  Plate  Lxxiv  shows  the  town  as 
seen  from  the  residence  of  Mrs.  H.  Carpenter,  a  most  devoted  missionary, 
and  the  only  foreign  resident.  The  island  isseen  on  the  left.  Just  back 
of  the  three  sheds  or  storehouses  bordering  on  the  water,  where  the 
bank  is  falling  away,  there  is  a  small  line  of  white,  indicating  the  re- 
mains of  a  shell-mound.  It  was  at  this  spot  that  Prof.  John  Milne,  in 
1881,  found  some  fragments  of  pottery,  several  arrow-heads,  and  one 
complete  vase.  I  was  only  able  to  find  a  few  broken  shells,  not  having 
the  means  with  me  for  digging. 

About  4  miles  from  Nerauro,  in  a  northeasterly  direction,  on  a  bluff 
overlooking  the  sea,  near  the  mouth  of  a  small  stream,  there  are  seven 
pits,  approximately  square  iu  shape,  varying  in  length  from  10  (o  30 
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feet.  Tbey  are  uot  well  preserved,  but  it  was  thought  worth  while  to 
dig  a  treuch  across  one  of  them  iu  the  hope  of  finding  some  pottery  or 
arrowheads.  The  trench  was  dug  two  feet  wide  down  to  a  stratum  of 
clay,  but  nothing  was  found. 

On  the  island  of  Yeterof  there  are  many  hundred  of  snch  pits  on  ele- 
vated knolls  some  distance  from  the  coast,  but  overlooking  a  broad 
valley,  through  which  a  stream  meanders  for  a  long  distance  nearly 
parallel  to  the  coast.  It  seemed  to  me  quite  possible  that  at  the  time 
the  dwellings  represented  by  these  pits  were  inhabited,  the  present  river 
valley  was  an  immense  arm  of  the  sea,  and  a  rich  fishing-ground.  It 
was  about  these  pits  that  Mr.  Blakiston  says  fragments  of  pottery  were 
picked  up.  I  was  therefore  quite  anxious  to  explore  one  of  them  with 
a  spa<le,  and  leaving  my  companions,  Mr.  Leroux  and  Mr.  Odium,  I  set 
off  in  search  for  a  habitation.  After  a  long  walk  I  found  an  Aino  hut 
occupied  by  an  old  woman,  and  there  obtained  a  dilapidated  old  Jap- 
anese instrument  which  was  used  for  digging.  It  was  the  best  the 
country  afforded,  so  I  carried  it  back  and  we  dug  over  the  whole  bottom 
of  the  pit,  and  also  In  several  places  outside,  without  finding  a  single 
article  to  reward  us.  We  made  some  measurements  of  the  pits  in  the 
vicinity,  which  were  large  and  well  preserved.  Two  pits  gave  the  fol- 
lowing results : 


Southeast  and 
northwest. 


2fetre§. 

4 
4 


NortbeaMt  aoil 
BOuthwaAt. 


Metret. 
3.8 
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Depth. 


Centimetret. 
S3 
73 


Although  I  have  not  yet  found  a  single  piece  of  [K)ttery,  nor  a  chipped 
fiint  in  any  pit  where  I  have  dug,  it  does  not  follow  that  nothing  of  the 
kind  is  to  be  found  about  them.  Other  explorers  have  been  more  for- 
tunate. The  most  promising  locality  for  such  explorations  is  at  Kushiro, 
on  the  southeast  coast  of  Yezo.  Only  want  of  the  necessary  time  pre- 
vented me  from  digging  about  the  pits  there.  In  walking  over  the 
ground  I  picked  up  several  small  bits  of  old  pottery  which  the  rains  had 
washed  out,  and  the  Japanese  local  officers  showed  me  a  small  collec- 
tion of  vessels,  tolerably  well  preserved,  which  had  been  found  there. 
Some  of  the  Eushiro  pits  are  very  large.  I  measured  one,  which  was 
32  feet  across  and  8  feet  deep. 

The  Ainos  have  a  tradition  concerning  a  race  of  dwellers  under 
ground  called  koropokguru^  who  formerly  occupied  the  country.  The 
Ainos  claim  to  have  subdued  and  exterminated  them.  We  have  no 
means  of  knowing  whether  this  is  a  genuine  tradition,  or  a  late  inven- 
tion to  explain  the  existence  of  the  pits.  Presuming  it  to  be  the  for- 
mer, it  is  not  unreasonable  to  suppose  that  the  Aino  account  of  d^^x^%^ 
who  lived  under  ground,  and  the  Japanese  tales  of  ^atWi^^NAft?^ «^ 
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tsuchigumOj  refers  to  the  same  people.  In  the  light  of  the  observations 
related  further  on,  it  would  also  seem  probable  that  the  pits  of  Yezo 
are  the  ruins  of  the  dwellings  once  occupied  by  them,  iiow  affording 
landmarks  whereby  we  may  trace  the  migrations  of  a  once  numerous 
people  to  their  disappearance  and  oblivion. 

In  the  year  1878  Prof.  John  Milne*  visited  Shumushu  or  Peroi  Island, 
the  most  northern  of  the  Kuriles.  There,  at  the  village  of  Myrup,  he 
found  a  small  colony  of  migratory  people  who  made  hnfs  over  excava- 
tions.   His  account  of  them  is  short.    He  writes : 

Here  there  were  three  wooden  houses  which  had  heen  hnilt  hy  the  Russians,  and 
quite  a  number  (perhaps  a  score)  of  half  uuder^i^round  dweHings.  Ou  landing  we 
found  that  aU  these  were  deserted,  and  in  many  cases  even  difficult  to  find,  owing  to 
the  growth  of  wormwood  and  wild  grasMes. 

The  inhabitants  of  the  inland,  who  call  themselves  Kurilsky,  are  twenty-three  in 
in  nnmber.  They  chietly  live  at  a  place  called  Seleuo,  about  4  miles  distant.  I  men- 
tion these  people,  as  they  seem  to  he  the  only  iuhahitantH  of  the  Kuriles  north  of 
Iturnp  (Yeterof). 

It  appears  that  the  dwellers  in  the  deserted  Jionses  were  migratory. 
Professor  Milne  has  elsewhere  declared  that  '^  these  excavations  have 
a  striking  resemblance  to  the  pits  which  we  find  further  south.'' 

A  Japanese  author,  Mr.  Y.  Ilashiba,  has  published  a  description  of 
some  peculiar  dwellings  built  over  pits,  which  he  found  in  Shonai,  on 
the  west  coast  of  the  northern  part  of  the  main  islan<l  of  Jai»au. 
I  am  indebted  to  Mr.  P.  Jaisohn  for  a  partial  translation  of  this  arti- 
cle, which  is  written  in  Japanese.  There  are  two  huts,  built  over 
circular  pits  about  1  foot  in  depth  by  2  to  3  yards  in  diameter. 
The  framework  of  one  is  of  reeds,  that  of  the  other  of  branches, 
over  which  there  is  a  covering  of  earth  2  feet  thick.  In  the  middle  of 
the  tloor  is  a  triangular  fireplace.  Other  pits  were  found  in  the  vicin- 
ity and  fragments  of  pottery,  but  the  pottery  is  said  to  difier  from  that 
found  in  Yezo.    The  points  of  dififereuce  I  have  been  unable  tc)  learn. 

The  Aleuts  build  also  over  excavations  in  the  earth,  erecting  a  frame- 
work of  wood  over  which  they  pile  a  covering  of  sods.  The  entrance  to 
such  dwellings  is  through  a  low  passage  along  which  one  must  crawl. 

When  the  Japanese  obtained  the  Kurile  Islands  from  Russia  in  ex- 
change for  Saghalin,  they  determined  to  transfer  the  few  inhabitants 
they  found  there  to  a  more  accessible  8|>ot.  They  selected  the  island  of 
Shikotan,  and  although  the  people  did  not  wish  to  change  their  abode, 
a  steamer  was  sent  to  take  them  away,  and  thus  a  colony  of  abont  one 
hundred  persons  was  established  on  Shikotan.  This  island  is  situated 
nearly  east  of  the  extreme  eastern  limit  of  Yezo  and  south  of  Kunashiri. 
It  is  small,  mountainous,  not  of  mnch  importance,  and  difficnlt  to 
reach. 

Professor  Milne  was  the  first  to  tell  me  of  these  people,  but  he  had 
not  seen  them.    At  Nemuro  I  made  inquiries  about  them  and  resolved 
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to  visit  them  if  possible.  My  Japanese  servant  bargaioed  for  a  native 
fisbiug-boat  to  carry  me  over,  and  tbe  lowest  price  ofifered  was  $30  for 
tbe  trip.  In  such  a  craft  the  trip  would  not  be  without  danger,  and  it 
might  be  a  voyage  of  either  a  day  or  a  week.  Fortunately  I  had  already 
made  the  acquaintance  of  two  other  foreigners  who  were  traveling  for 
pleasure,  and  observation,  and  as  we  happened  to  be  together  in  Nemuro, 
they  had  become  interested  in  my  proposed  visit  toShikotan.  But  the 
fishing-boat  plan  did  not  seem  to  be  well  received  by  either  of  them.  M. 
Lereux,  chef  de  musique  at  Tokio,  one  day  hailed  me  on  the  street  with 
the  news  that  in  four  days  a  steamer  w^as  going  to  Yeterof  and  would 
stop  for  us  at  Shikotan.  Mr.  Odium,  a  botanist,  joined  us,  and  at  3:45 
a.  m.,  on  August  9,  the  Yoshiuomaru  with  her  three  foreign  passengers 
and  a  load  of  salt  for  the  fisheries  of  Yeterof,  steamed  from  her  anchor- 
age in  the  harbor.  I  was  on  deck  before  sunrise,  but  already  we  were 
on  t  on  the  heaving  water.  Toward  the  south  the  terraced  shores  of  Yezo 
could  be  dimly  traced  as  far  as  the  eye  could  reach.  Toward  the  north 
the  volcanic  range  of  the  Menashi  Peninsula  was  capped  with  snow.  At 
hal  f-past  eight  we  were  abreast  of  Kunashiri  at  the  point  where  Ghia-chia 
towers  as  a  regular  volcanic  cone  and  slopes  on  one  side  in  graceful,  un- 
broken concave  to  the  sea.  Shikotan  had  already  been  sighted  and  now 
lay  close  at  hand  on  the  starboard  bow,  while  Yeterof  was  visible  in  the 
distance.  But  it  was  noon  before  we  anchored  in  the  harbor,  entering 
through  a  beautiful  narrow  pikssage  between  high,  bold,  gray  cliffs  of 
sandstone,  concealed  here  and  there  with  patches  of  green.  Within 
lies  a  quiet  bay  with  a  verdant  valley,  inclosed  on  every  hand  by  moun- 
tains and  brush  covered  hills. 

The  settlement  (Plate  Lxxv)  consists  of  eighteen  houses  arranged  on 
opposite  sides  of  a  single  street  which  runs  directly  back  from  the  sandy 
beach.  The  number  of  inhabitants  is  at  present  uncertain — one  in- 
formant told  us  sixty,  another  sixty-five.  They  are  in  appearance  a 
well-formed,  hardy  people,  but  they  are  fast  dying  off.  Subsisting  on 
the  most  miserable  food,  bulbous  roots,  green  tops  of  plants,  and  a  pit- 
tance of  rice  from  the  Japanese  Government ;  not  properly  clothed,  and 
unable  to  obtain  the  fish  and  other  things  which  in  their  native  isles  were 
so  abundant,  disease,  especially  consumption,  has  macie  fearful  havoc 
among  them.  In  five  years  their  number  has  decreased  one-third.  The 
Japanese  are  now  trying  to  better  their  condition,  but  past  neglect  has 
done  its  work.  The  people  can  not  subsist  without  aid  where  they 
now  live,  and  in  any  event  they  will  soon  disapi>ear  from  the  face  of 
the  earth.  The  picture  of  the  group  here  shown  (Plate  Lxxvi)  is 
probably  the  only  one  ever  made  of  these  people.  It  was  taken  on  the 
bea<;b  just  below  the  Ja|>anese  official  residence,  which  is  conspicuous 
in  the  picture.  In  the  background  may  be  seen  many  plain  slabs  mark- 
ing the  final  resting-places  of  many  poor  souls  who  succumbed  to  the 
privations  of  a  few  years  in  a  home  not  of  their  own  choosing.  It  will 
be  noticed  that  the  people  are  clothed  in  European  dress.    Thi^  \&  V^- 
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cause  they  have  so  long  been  nuder  liussian  influences.  In  winter  tbey 
are  accustomed  to  dress  in  skins,  but  whether  they  are  able  to  provide 
themselves  with  such  warm  clothing  from  the  resources  of  Shikotaa  is 
very  doubtful. 

The  character  of  the  dwellings  will  be  more  clearly  understood  from 
the  illustrations  than  from  any  words  of  description.  '  In  a  general  way 
it  may  be  said  that  each  dwelling  is  composed  of  two  parts,  a  front, 
thatched  house,  occupied  in  summer,  and  a  winter  earth  house  connected 
with  the  former  by  a  covered  passage. 

The  thatched  house  very  much  resembles  the  houses  of  the  Ainos. 
Plate  Lxxvii  represents  a  view  along  the  village  street.  There  is  the  low 
front  part  used  for  storage  and  as  a  hall  or  passage-way,  and  the  mam 
portion  which  constitutes  the  living  room.  This  room  is  usually  nearly 
square,  with  a  low  door  in  front  and  a  nmall  door  at  the  back  opening 
into  the  passage  which  leads  to  the  winter  house.  A  good  general  view 
of  a  well-made  house,  nnd  of  the  piissage  behind,  is  shown  in  Plate 
Lxxviii.  Entering  from  the  frout  we  find  in  the  main  room  a  rude  and 
very  dirty  floor  of  boards,  raised  six  inches  from  the  ground,  leaving  a 
small  inclosed  space  near  the  entrance  from  which  one  may  step  up  on 
to  the  floor.  There  is  a  large,  rectangular  fireplace  sunk  in  the  floor 
about  the  middle,  on  which  pieces  of  wood  fitfully  burn  and  fill  the  house 
with  smoke.  The  rafters  and  crossbeams  are  covered  with  a  shiny 
coating  of  oily  soot.  There  is  a  smoke-hole  in  the  roof,  but  only  the 
excess  of  smoke  escapes.  There  are  usually  two  small  windows,  one  on 
ea(ih  side,  perhaps  a  foot  square,  and  on  one  side  a  raised  bunk  with 
high  side  boards. 

Above  the  fire  hangs  a  Japanese  iron  pot  containing  a  more  or  less 
unsavory  stew.  The  pot  is  coated  with  accumulated  deposits  within 
and  soot  without,  and  is  probably  never  washed,  if  it  is  ever  quite  enoip- 
tied. 

Around  the  walls  hang  articles  of  clothing,  such  as  fur-lined  gloves 
and  shoes  of  fish-skin,  rude  biiskets,  skins  of  small  animals,  strips  of 
hide  for  thongs,  articles  of  dried  fruit,  etc. 

The  winter  house  is  of  greater  interest,  because  it  probably  represents 
the  early  pit-dwellings  of  Yezo.  One  of  my  pictures  (Plate  LXHI) 
shows  two  such  houses  standing  alone.  These  are  at  the  upper  end  of 
the  village,  and  they  are  the  only  ones  not  connected  with  thatched 
houvses.  As  will  be  seen,  they  are  dome-shaped  mouuds  of  earth,  with 
windows  and  a  sort  of  chimney.  Usually  there  is  one  such  moundi 
sometimes  there  are  two,  back  of  a  thatched  house,  as  will  be  under 
stood  by  a  glance  at  the  next  plate,  which  represents  a  view  of  the 
backs  of  the  houses,  showing  the  earth-dwellings  attached. 

The  mounds  are  built  over  shallow  excavations  or  pits  in  thegimnl 
about  12  to  18  inches  deep.  A  plan  of  one  of  the  dwellings  (Fig.  (5) 
shows  the  approximate  size  and  proportions  of  the  different  lOOM* 
The  room  of  the  earth-covered  house  on  the  left  measured  2  metres  widfr 
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2.25  metrea  deep,  and  1,30  metres  from  the  floor  to  the  higbest  part  of 
the  ceiling.  The  beds  were  simply  bnnks,  38  centimetres  from  the  floor 
and  60  centimetres  wide.    Tbe  eDtrance  ia  throagh  a  small,  low  door- 


way from  the  covered  passage.  This  passage  may  rnn  qnite  across  the 
back  of  tbe  tliatchet)  bouse  and  extend  some  distance  beyond  it,  as  in 
the  bouse  shown  in  Plate  LXXX,  which  is  the  one  from  which  the  plan  is 
drawn.  As  one  deB<;ends  into  tbe  but,  it  seems  very  damp  and  gloomy. 
There  is  nothing  t.o  be  seen  bnt  the  bare  door,  the  sleeping  bunks  on  the 
»ides,  and  the  fireplace  made  by  piling  up  rounded  stones  iu  one  corner. 
I  have  expressed  the  1>elief  that  these  Shikotaii  hnts  are  the  mo<)era 
representatives  of  the  ancient  pitdwelliiigs  of  Vezo.  Perhaps  it  will 
be  very  difficult,  or  even  impossible,  to  prove  this  connection;  cer- 
tainly the  huts  I  saw  were  mncb  smaller  than  many  of  the  pits  of  Yezo, 
bnt  I  do  not  know  what  kind  of  a  pit  would  be  left  by  tbe  falling  in  of 
one  of  these  boases.  I  should  think,  after  weathering  a  few  years,  it 
might  not  be  very  unlike  the  pi(s.  On  the  other  hand,  it  may  be  that 
the  people,  having  leiirned  to  build  better  above  groand,  no  longer 
require  such  large  and  deep  subterranean  hnts  as  in  the  past,  and  that 
these  shallow  excavations  are  but  survivals  of  tbe  old  plan  of  construc- 
tion, which  is  no  longer  useful.  However  this  may  be,  it  would  seem 
that  the  ancient  pit-dwellers  were  driven  from  Yezo,  perhaps  by  the 
Ainos,  to  tbe  Kuriles,  for  the  pits  can  lie  traced  through  Yeterof,  and 
perhaps  in  the  smaller  islands  beyond.  The  existence  of  the  ^Uj^  vci 
Yeterof,  the  finding  by  Professor  Milne  of  a  smaiVV  TemuanXi  o^  'c«a>'<(^ 
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on  the  Raine  cbam  of  islauils  who  build  hoases  over  pits,  and  the  find- 
ing of  Btill  others  on  Shikotan,  ma;  be  fairly  taken  to  indicate  a  con- 
nection between  the  people  who  dug  the  ancient  pita  and  those  who 
live  in  such  dwellings  at  the  present  time. 

There  was  very  little  to  collect  iu  the  waj'  of  specimens  to  represent 
the  people.  M.  Leroux  was  so  fortunate  as  to  Diid  a  single  musical 
lustrnment  of  the  form  represented  in  Fig.  66.     Not  uiother  conid  be 


found  of  the  same  shape,  which  will  be  recognizetl  as  of  Russian  design. 
The  people  were  making  others  of  different  shape,  evidently  iu  imltatiou 
of  the  Japanese  samiwn. 
Fig.  67  representjs  acarrying  band  used  by  women  to  carry  their  chil- 


dren on  the  back.    The  child  sits  in  a  curved  wooden  seat,  andthehMd 
is  passed  over  the  chest  of  the  bearer. 

We  left  3hikotan  towards  evening,  bound  for  Yeterof.    The  lo^ 
btafib  rose  clear  and  sharp  behind  us,  soon  to  be  sbroaded  in  a  veil  of 
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mist,  which  Id  this  region  is  constantly  forming  and  reforming  with 
endless  changes  in  the  scenery  of  shore  and  mountain.  Early  next 
morning  we  arrived  at  Shiana,  a  small  tishiugstation  on  the  island^ 
where  a  lew  Ainos  and  Japanese  were  found.  At  noon  we  were  on 
board  ready  to  start  again,  when  suddenly  a  dense  fog  shut  in  around 
and  held  us,  damp,  cold,  and  miserable,  in  the  little  steamer  until  mid- 
night. At  half-past  five  the  next  morning  we  anchored  at  Bettobu,  where 
we  visited  the  pits  already  described,  and  then  returned  to  Nemuro. 
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THE  AINflS  OF  YEZO,  JAPAN. 


By  RoMYN  Hitchcock. 


Che  island  of  Yezo  is  situated  nearly  north  of  the  main  island  of  Japan, 
etching  northeasterly,  forming  the  end  of  the  ^^  silkworm,"  to  which, 
iug  to  its  shape,  the  Japanese  writers  have  fancifully  compared  their 
mtry.  It  is  comprised  between  the  parallels  of  41^  30'  and  45°  SC 
north  latitude,  and  embraces  about  six  degrees  of  longitude  from 
)  extreme  western  limit  to  the  longitude  of  Nemuro.  Nemuro  is  a 
ge  and  important  town  situated  near  the  extremity  of  the  most  east- 
1  peninsula.  It  has  a  good  harbor  for  small  vessels,  but  the  entrance 
lot  very  safe  in  bad  weather.  Looking  north,  the  island  of  Kunashiri 
c^learly  seen,  its  snow-capi>ed  mountains  rising  high  and  gleaming  in 
?i  August  sun.  Further  to  the  north  and  east  are  Yeterof,  or  Jturup, 
d  the  chain  of  the  Euriles  stretching  beyond  to  Kamt«chatka.  The 
triles  are,  or  have  been,  partly  inhabited  by  a  few  migratory  people 
lo  constructed  a  kind  of  underground  dwellings  which  are  of  great 
•erest  in  connection  with  the  early  inhabitants  of  Yezo. 
Vlmost  directly  south  of  the  eastern  end  of  Kunashiri,  about  50  nau- 
al  miles  from  Nemuro,  is  the  small,  almost  unknown  island  Shikotan, 
latitude  about  33^  4*V  north.  On  this  island  there  is  a  small  colony 
the  Kurile  islanders  established  there  by  the  Japanese  Government, 
lis  was  visited  by  the  writer  of  this  paper,  whose  observations  there 
ade  are  the  subject  of  a  separate  report. 

The  northwest  extremity  of  Yezo  is  separated  by  only  about  20  nau- 
Bal  miles  from  Saghalien.  The  island  is  very  irregular  in  shape. 
Bologically  it  is  composed  very  largely  of  volcanic  and  metamorphic 
eks,  with  here  and  there  limited  tracts  of  alluvium  in  river  valleys 
id  along  the  coast.  The  largest  of  these  and  by  far  the  most  favor- 
liy  situated  for  agricultural  purposes  is  in  the  Ishikari  Valley.  The 
>vernment  agricultural  college  at  Sapporo  occupies  some  of  the  finest 
d  most  productive  land,  and  has  the  advantage  of  a  less  rigorous 
mate  than  prevails  in  Yezo  generally.  At  this  place  grain,  vegeta- 
»and  even  fruits  of  fine  quality  are  abundantly  proiluced.  Never- 
^88,  my  observations  do  not  enable  me  to  speak  favorably  of  Yezo 
an  agricultural  country.  The  climate  is  too  severe,  and  the  soil  is  not 
ierally  suitable,  or,  where  suitable,  it  is  too  limited  in  extent  The 
ml  production  of  rice  in  1880  amounted  to  10,595  kokn  (about  85,000 
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buebels)  aDd  of  other  gmius,  wbeat,  barley,  and  rye,  15,3d9  koku  (79,000 
biisheU).  TbeHe  quantities  are  quite iuHufBcieut  to  sutitaiD  tbe  tK>|iiila- 
tioD,  wUicb  draws  its  i)riDci(>al  sappliea  from  the  main  islaod  of  Japan. 
Tlie  island  is  well  wooded.  Tbe  spruce,  cUesbnut,  walunt,  moDotaii 
BBh,  beech,  bircb,  elm,  maples,  and  pines  are  the  most  commoa  trees. 
TUe  maples  in  tbenortb  belong  to  tlie  large-leaved  variety,  and  are  not 
the  same  as  tbose  of  the  main  island  of  Japan,  the  leaves  of  wbiofa  m 
very  small.  In  many  parls  there  is  a  thick,  almost  iui[>enetrable  undtf- 
growtb  of  Hcrub  bamboo,  scarcely  exceeding  3  to  4  feet  in  height,  bet 
very  unpleasant  for  tbe  traveler.  In  the  forests,  one  passes  throngb 
mil«  after  mile  of  tliis  Ininriant  growth,  atonjf  narrow  trails  which  can 
be  followed  only  by  an  almost  imperceptible  depression  in  tbe  general 
level  of  tbe  green  tops. 
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)  principal  Japanese  settlements  are  Sapporo,  Hakodate,  and 
iro.  The  population  of  the  island  is  confined  almost  entirely  to 
last.  Small  villages  of  Japanese  and  Ainos  are  scattered  along 
)ast  a  few  miles  apart,  wherever  the  locations  are  favorable  for 
g  or  collecting  seaweed.  On  the  northeast  coast  the  principal 
\  are  Mombets,  Abashiri,  and  Shari.  Between  Hakodate  and 
iro  are  Kushiro,  Horoidzumi,  Tomakomai,  and  Horobets.  On  some 
)  larger  rivers,  as  the  Ishikari,  the  Kusuri,  and  the  Tokachi,  there 
mall  settlements  of  Ainos.  On  routes  of  travel  far  up  in  the 
tains  there  will  be  found  isolated  stations,  where  one  can  obtain 
3r  and  food  with  changes  of  horses.  Otherwise  the  interior  is  an 
labited  wilderness,  the  abode  of  bears,  foxes,  and  other  animals. 
3  total  population  of  the  Hokkaido,  which  is  the  ofBcial  designation 
dkt  section  of  Japan  which  includes  Yezo  and  the  islands  off  the 
east  coast,  is  stated  as  226,236.  I  am  unable  to  state  the  number 
rsons  on  the  island  of  Yezo  alone,  but  there  are  very  few  on  Ku- 
iri  and  Yeterof,  and  the  Kuriles  are  practically  uninhabited.  Of 
lumber  about  16,000  are  said  to  be  Ainos.  The  distribution  of  the 
population  will  be  more  fully  considered  in  another  place. 
3  principal  support  of  this  population  is  the  fisheries,  which  are  of 
value.  The  following  statistics  of  the  fisheries  were  kindly  fur* 
d  from  the  official  reports  by  Mr.  K.  Ito,  president  of  the  Hokusui 
wai,  or  Northern  Fisheries  Society  : 

F1SHERIE.S  OF  YEZO-PRODUCTIOX  OF  UWG. 


Fish. 


saloioo,  Jfa«u,  Halted 

men.  Sake,  salted 

e  mer,  Iriko 

d,  Kombu , 

.dried 

lano: 

Ting 

men,  MoMu , 

Mbi  (Clupea  mclanostrala)." 
er  kiudii 


Production. 


Where  exported. 


Ting- 

Mill  . 


Koku.*        1 

r..  029,  489 

Main  island. 

110,729,265 

Do. 

1,027,589 

197,311  catties  sent  to  China. 

180.373,249 

29,050,587  catties  sent  to  China. 

4. 773, 040 

AH  sent  to  China. 

572, 374, 304 

Other  islands  of  Japan. 

15.511 

Do. 

22.  239. 300 

Do. 

14,695,711 

Do. 

7,  096, 905 

Unknown  amoant  exported  to  United  States. 

405,600 

Do. 

*  One  koku  of  fish  is  aboat  333  poands.  One  koku  of  oil  is  about  40  gallons. 

THE  AINOS. 


B  Ainos  are  a  i)eculiar  race,  quite  distinct  from  the  Japanese  now 
I ;  a  mere  remnant  of  a  once  numerous  iieople  in  Yezo  and  on  the 
Is  Kumashiri  and  Yeterof.  The  application  of  the  name  Aino 
re9  to  be  more  carefully  restricted  than  it  baa  been.    lu  X^iss  ^^ 
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hear  of  the  Yezo  Ainos,  the  Tsuishikari  Aiuos,  and  even  of  the  Knrile 
Aiiios.  In  this  commuuiciition  the  Daine  Aiuo  is  applied  ODiy  to  those 
people  who  are  natives  of  Yezo.  The  Tsnishikari  Ainos  who  recoDtly 
came  from  Saghalien,  aod  who  are  uudoubtedly  the  same  people  bat 
with  slight  differences  in  language  and  custom,  will  be  invariably  dis- 
tinguished by  the  full  name.  The  so  called  Kurile  Ainos  are  wrongly 
named.  This  name  is  given  to  the  pit-dwellers  of  Shikotau,  who  are 
quite  distinct  from  the  Ainos.  Mr.  John  Batchelor,  of  the  Church 
Missionary  Society,  who  has  lived  among  the  Ainos  of  southern  Yeso 
for  a  number  of  years,  and  who  hiis  recently  published  a  ^ammar  of 
the  Aino  language  and  is  about  to  publish  a  dictionary  also,  contends 
that  the  proper  name  for  the  people  is  Ainu.  The  best  account  of  the 
Ainos  of  Saghalien  is  to  be  found  in  the  very  valuable  work  of  Dr.  L 
iSchrenck,  '^lieisen  und  Forsc'hungen  in  Amurlande,"  vol.  in.  It  has 
been  said  that  the  word  was  derived  from  the  Japanese  tiiii,  meauiug 
dog.  This  is  what  the  Japanese  assert,  and  they  say  that  the  Aiuot 
are  such  an  inferior  race  of  people  that  they  were  called  dogs.  Bat 
Mr.  Batchelor  points  out  that  the  Japanese*  more  frequently  derive 
the  word  from  ai-mhlco^  children  of  the  middle.  According  to  this 
author  the  word  is  not  of  Japanese  origin,  but,  in  the  language  of  the 
people,  means  '^  men,^  descendants  of  Aioina.  Aiolna  is  the  name  of 
the  first  ancestor  of  the  Ainos,  who  is  worshiped  as  such  by  the  peo- 
ple, but  in  English  ami  also  in  Grerman  writings  they  have  long  been 
known  as  Ainos,  and  it  seems  unnecessary  to  make  a  change  at  this 
late  day. 

Formerly,  it  is  said,  the  Ainas  were  subject  to  a  powerful  and 
wealthy  chief,  who  lived  at  Piratori  and  received  tribute  from  all  the 
Ainos  in  the  land.  This  is  related  by  the  Ainos  themselves.  However 
this  may  have  been  in  the  past,  no  traces  of  allegiance  to  a  single  rnler 
now  remain.  Each  village  has  its  own  chief  and  a  number  of  oflBoeis 
who  assist  him  in  preserving  order  and  punishing  wrong-iloere.  The 
chieftainship  is  hereditary  in  the  family.  It  has  recently  been  Bhovi 
by  the  researches  of  Milne,  Morse,  Chamberlain,  and  others  that  JapiS 
proper  was  once  inhabited  by  a  race  of  people  different  from  the  preS' 
eiit  Japanese,  and  from  a  comparison  of  the  remains  found  in  shell- 
heaps  and  kitchen-middens  in  many  parts  of  Japan,  even  as  far  soott 
as  Kiushiu,  with  similar  remains  found  in  Yezo,  it  is  thought  thatths 
Ainos  once  inhabited  Japan.  The  evidence  upon  this  subject  seemsst 
first  sight  rather  conflicting,  but  on  the  whole  it  is  tolerably  concliuiTei 
It  is  convincing  if  we  consider  only  the  probable,  indeed  the  almost  pofli- 
tive,  Aino  origin  of  gex)graphical  place-names  in  every  part  <rf  the 
archipelago.t  It  is  apparently  weak  if  we  consider  only  the  veiyi^ 
mote  relations  to  be  observed  between  the  languages,  mythologieSiti' 

*  Trauiiasiatic  Society  Japan,  xvi,  Id. 

t  The  Language,  Mythology,  ami  (««M);rrapbicaI  nomenclature  of  Japan  viewed  iott* 
light  of  Aino  Stadie«,    Prof.  B,  H.  (^bauiberlaiD. 
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customs  of  the  present  Ainos  and  Japanese.  Bat  on  the  other  hand, 
if  we  seek  to  discover  Japanese  influences  changing*  the  habits  and  im- 
proving the  condition  of  those  Ainos  who  have  lived  in  close  conti- 
guity with  Japanese  in  Yezo  for  the  last  hundred  years,  we  must  con- 
fess that  the  signs  of  it  are  scarcely  noticeable.  The  Aino  in  close 
contact  with  Japanese  civilization  remains,  intellectually  and  other- 
wise, as  much  a  savage  in  culture  to-day  as  he  ever  could  have  been.  It 
is  true  that  some  Japanese  tales  have  found  their  way  into  Aino  folk-lore, 
and  a  Japanese  hero,  Yoshistune,  is  reputed  to  have  taught  them  use- 
ful arts.  They  number  among  their  household  treasures  old  Japanese 
swords  and  curios,  which  have  been  handed  down  from  past  genera- 
tions. They  now  use  Japanese  knives  instead  of  stone  implements 
and  metal  arrow-heads  in  place  of  flint.  But  it  is  scarcely  a  century 
since  they  emerged  from  the  stone  age,  and  otherwise  they  have  not 
passed  beyond  it. 

We  have  here  a  remarkable  instance  of  the  close  association  of  two 
distinct  races,  one  8ui)erior  and  powerful,  the  other  degraded  and  weak, 
YTorking  together  day  by  day,  living  in  contiguous  villages,  intermar- 
rying more  or  less,  and  yet,  after  a  century  of  such  intimac}',  as  distinct 
iu  their  character,  habits  of  life,  superstitious  and  beliefs  as  though 
they  had  never  come  together.  The  Aino  has  not  so  much  as  learned 
to  make  a  reputable  bow  and  arrow,  although  in  the  past  he  has  had 
to  meet  the  Japanese,  who  are  famous  archers,  iu  many  battles.  It  is 
a  most  remarkable  example  of  the  persistence  of  distinct  types  together, 
when  the  conditions  are  apparently  favorable  for  the  absorption  of  one 
by  the  other.  The  Ainos,  being  unable  to  affiliate  more  closely  with 
the  Japanese,  remain  distinct  and  apart,  and  are  therefore  doomed  to 
extinction  from  the  face  of  the  earth. 

As  regards  the  evidence  of  place-names  of  Aino  origin  in  Japan,  a 
reference  to  Professor  Chamberlain's  valuable  monograph  shows  that 
they  are  very  widely  distributed,  even  so  far  south  as  Kiushiu.  Only 
a  few  examples  will  be  quoted  here  to  indicate  the  character  of  the 
evidence,  the  full  strength  of  which  can  be  brought  out  only  by  careful 
philological  studies,  such  as  the  author  named  above  has  most  ably 
carried  out.  Japanese  geographical  names  are  written  with  (Jhinese 
characters,  which  even  the  learned  can  not  pronounce  correctly  without 
the  aid  of  a  geographical  dictionary.  Tbese  chanvcters  have  meanings 
which  may  or  may  not  throw  light  upon  the  origin  of  the  name.  For 
example,  Otaru  is  an  Aino  place-name,  meaning  '^  sandy  road."  The 
reading  of  the  Chinese  characters  is  *^  small  cask."  Many  examples  of 
this  kind  show  that  the  meaning  of  the  Chinese  characters  may  be  very 
misleading.  In  the  following  list  will  be  found  a  number  of  names 
illustrating  the  very  absurd  meanings  in  Japanese,  and  the  Aino  deri- 
vations pro[K)sed  by  Professor  Chamberlain. 

H.  Mis.  129,  pt.  2 28 
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Place-names. 


Japanese. 


Izn 

Isumo  — 

Nakl 

Nabari.... 

Sabe 

Sara 

Taaabe . . . 
Tonami . . . 
TsuBhima. 
Uda 


(Phonetic) 

Issuing  cloads 

Name  tree 

Name  flat 

(Phonetic) 

..do 

Kice-fleld  name,  tribe 

Hares  in  a  row 

Opposite  horses 


The  promontory. 

The  bay  near  the  promontory. 

Stream. 

The  difl'  by  the  stream. 

Dry  river. 

The  grassy  plain. 

Long  river. 

The  stream  from  the  lake. 

The  distant  island. 


(Phonetic) Sand. 


The  distribution  of  names  which  are  onquestionably  of  Aino  origin, 
can  be  traced  through  the  main  island,  and  through  Shikoka  and  Kia- 
shiu,  even  into  the  extreme  southern  province  of  Osumi,aud  across  the 
sea  in  the  islands  of  Iki  and  Tsushima.  ^'  The  dawn  of  history  show8 
them  (the  Ainos)  to  us  living  far  to  the  south  and  west  of  their  present 
haunts,  and  ever  since  tben,  century  by  centur^^,  we  see  them  retreating 
westwards  under  the  pressure  of  the  colonists  from  Europe."    •    •    • 

Evidently  the  Japanese  Government  can  not,  with  the  best  of  inten- 
tions, preserve  the  race  much  longer  from  extinction.  If  the  Ainos  onoe 
inhabited  southern  Japan,  as  the  evidence  of  geographical  place-Dames 
seems  to  prove,  and  if  they  have  gradually  been  driven  northward,  their 
presence  in  the  north  of  the  main  island  within  the  historic  period  leads 
to  the  supposition  that  the  early  Japanese  were  the  aggressors.  If  this 
were  so,  we  would  expect  some  allusion  to  the  fact  in  ancient  traditions 
and  literature.  The  Japanese  records  of  events  previous  to  the  historic 
period  are  exceedingly  unsatisfactory,  but  it  is  significant  that  some  of 
the  half-mythical  personages  bear  Aino  names.  Thus  Tomibiko,  for 
example,  means  nothing  in  Japanese,  but  the  Ainos  have  the  word  turnip 
"of  war,^  which,  in  combination  with  the  Japanese  WAro  or  AtA'o,  "prince," 
gives  us  "Prince  of  war.''  The  Ukasiil  are  evidently  the  elders,  fram 
the  Aino  word  ekashi.    Instances  like  these  might  be  multiplied. 

According  to  Japanese  records  Japan  was  once  inhabited  by  a  raoe 
of  dwarfs,  who  lived  in  underground  dwellings— "earth -spiders,'^  they 
were  called.  These  were  exterminated  by  the  Japanese  as  the  latter 
spread  over  the  country.  There  are  also  allusions  to  a  hairy  race  of 
savages  called  Yebisu,  or  Yemishi.  Tiiis  word  is  usually  assumed  to 
designate  the  Ainos,  with  whom  the  Japanese  must  have  come  in  con- 
tact very  early.  It  would  appear,  therefore,  that  the  Japanese  found 
the  country  inhabited  by  two  different  races,  the  so  called  cave-dwellen 
and  the  Ainos,  a  sui>position  which  seems  not  improbable  in  the  light 
of  recent  ethnographic  studies.  In  the  preceding  paper  ("The  Pit-dwel- 
lers of  Yezo'')  the  author  has  brought  forward  evidence  to  prove  that 
certain  excavations  in  the  ground,  quite  numerous  in  Yezo,  are  the 
ruins  of  ancient  dwellings,  once  inhabited  by  a  people  unlike  the  Ainos. 
The  Ainos  have,  in  fact,  a  tradition  concerning  such  a  race  of  pit-dw^l* 
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lers,  or  koro-pok-gune  dwellers,  under  ground,  which  they  claim  to  have 
exterminated.  But  it  is  impossible  to  determine  whether  this  is  a 
genuine  tradition  or  an  invention  of  the  people  to  explain  the  ex- 
istence of  the  pits.  It  is  reasonable  to  suppose  that  they  should  have 
heard  of  the  Smelenkur  of  Saghalien,  who  also  live  in  half-underground 
dwellings.  The  Tsuishikari  Ainos,  who  originally  inhabited  Saghalien, 
and  who  have  customs  somewhat  different  from  the  Yezo  Ainos,  say 
that  their  people*  ^'  used  to  live  in  underground  houses  called  toichioei. 
In  spring  they  forsook  them  and  lived  above  ground  until  the  frost  and 
snow  again  made  them  seek  shelter  in  these  subterranean  dwellings, 
which  were  pits  roofed  over,  not  caves."*  Possibly  the  Saghalin  Ainos 
are  the  more  or  less  direct  descendants  of  the  ancient  pit-dwellers,  but  it 
seems  quite  as  likely  that  they  have  tlius  merely  described  the  dwellings 
of  the  Smelenkur  of  Saghalien,  with  whom  they  must  have  been  well 
acquainted.    The  Smelenkur  seem  to  be  a  Mongolian  people. 

From  the  relics  of  the  Stone  Age  and  of  the  kitchen  middens  in  Japan, 
Professor  Milne  concludes  that  the  Ainos  t  once  inhabited  Japan  as  far 
south  as  Kiushiu.  The  remains  are  of  the  same  character  throughout 
the  country,  but  they  are  more  abundant  in  the  north.  The  evidence 
that  they  are  of  Aino  origin  may  be  briefly  summarized  as  follows: 

(1)  The  designs  on  the  pottery  are  the  same  as  those  on  pottery 
found  in  Yezo,  supposed  to  have  been  made  by  Ainos  at  a  time  when 
they  possessed  the  art  of  making  pots. 

(2)  Some  of  the  shell-heaps  occur  in  places  known  to  have  been  occu- 
pied by  Ainos.  Historical  evidence  is  clear  that  the  Ainos  formerly 
lived  as  far  south  as  the  thirty-eighth  parallel,  which  is  about  the  lati- 
tude of  Sendai. 

(3)  The  Ainos  formerly  used  stone  implements,  presumably  the  same 
as  those  found  with  the  pottery.  Professor  Milne  ))resumes  that  the 
Japanese,  entering  the  country  from  the  south,  chased  the  Ainos  before 
them,  while  the  Ainos  in  turn  drove  the  pit  dwellers  back  toward 
Kamtschatka.  There  is,  however,  a  missing  link  in  the  argument,  be- 
cause the  present  Ainos  do  not  make  pottery  of  any  kind.  It  is  scarcely 
probable  that  such  a  useful  art,  when  once  developed  to  the  condition 
of  elaborate  artistic  decoration  shown  by  the  vessels  and  fragments 
from  the  shell-heaps,  should  be  utterly  lost  by  a  people.  The  specimens 
shown  on  Plate  lxxxi  will  give  an  idea  of  the  character  of  this  deco- 
ration, which  is  far  superior  to  anything  found  on  Japanese  sepulchral 
pottery.  The  only  explanation  that  suggests  itself  which  might  ac- 
count for  the  loss  of  this  art  by  the  Ainos  is,  that  in  gradually  moving 
northward  they  passed  into  a  region  where  they  could  not  find  clay  for 
making  their  vessels.  But  this  can  scarcely  be  true,  for  fragments  of 
ancient  pots  are  found  in  Yezo  mounds. 


*  J.  M.  Dixon.    Tho  Tsuishikari  Ainos.    Trans.  Asii^tic  {Soc.^  Japan,  xi,  lStf3,  39-50, 
t  Traof.  Aai«tio  Soo.,  Japan,  vii,  1879,  6I-S7f 


436  ^  REPOKT   OF   NATIONAL   MUSEUM,  1890. 

Plate  Lxxxi  represents  a  portion  of  a  large  and  very  interesting  col- 
lection made  up  b}'  M.  l'Abb6  Furet,  of  Hakodate.  The  specimens  were 
obtained  from  varions  localities  in  Yezo  and  from  Awomori,  on  the  main 
island  of  Japan.  It  is  scarcely  within  the  province  of  this  article  to  dis- 
cuss this  part  of  the  subject  at  length,  particularly  since  to  do  so  would 
require  numerous  references  to  Japanese  pottery,  and  many  additional 
illustrations  to  present  the  subject  clearly.  Those  who  are  already  ac- 
quainted with  ancient  Japanese  pottery  will  immediately  recognize  that 
these  specimens  are  entirely  different  in  form  and  decoration  from  any 
found  in  Japanese  graves.  Professor  Milne  states,  as  a  historical  fact, 
that  the  Aiuos  in  the  neighborhood  of  Nemuro  ^^used  flint  instruments 
and  manufactured  pottery  until  late  in  the  last  century."  The  basis  of 
this  statement  seems  to  be  that  Mr.  Charles  Maries  saw  in  the  houses 
of  Ainos,  near  Horoidzumi,  clay  vessels  in  appearance  very  like  the 
fragments  from  the  shell-heaps,  from  which  he  concluded  that  the 
Ainos  at  that  time  still  made  pots;  and  further,  that  a  book  published 
in  the  year  1800  gives  drawings  and  descriptions  of  pots  at  that  time 
manufactured  by  the  Ainos. 

The  evidence  is  not  quite  convincing.  Professor  Milne  thinks  the 
Ainos  gave  up  making  pottery  because  they  could  get  it  from  the 
Japanese.  But,  as  far  as  my  observation  goes,  they  do  not  use  much 
pottery  of  any  kind.  Their  implements  are  of  wood,  and  if  one  occa- 
sionally finds  a  Japanese  tea-set  in  an  Aiuo  house,  it  will  be  about  the 
extent  of  their  possessions  of  that  kind  of  ware. 

The  shell-heaps  furnish  still  further  evidence  of  the  early  occupancy 
of  Japan  by  a  race  certainly  closely  related  to  the  Ainos.  It  is  a  pecu- 
liarity of  the  latter  that  the  humerus  and  the  tibia  are  very  much 
flattened  or  i)latycuemic.  Such  bones  have  been  found  by  Professor 
Morse  in  the  shell-heaps,  with  indications  of  cannibalism  among  the 
people. 

A  Ja[)auese  writer  has  recently  published  a  description  of  two  peculiar 
huts  still  in  existence  in  Shonai,  on  the  west  coast  of  Japan,  which  h 
believes  may  have  been  erected  by  the  people  who  made  the  pottery-  c^ 
the  kitchen-middens.* 

If  we  may  judge  from  the  authority  of  old  Japanese  writings,  and  alsC^ 
from  other  evidence,  such,  for  example,  as  the  discovery  of  indication^ 
of  cannibalism  in  the  shell-heaps  by  Professor  Morse,  and  the  crue^ 
modes  of  punishment  brought  forward  by  11.  von  Siebold,  the  Aiuo^ 
were  once  a  fierce  and  warlike  people.  They  are  now  gentle  an 
courteous  in  manner,  and  one  can  scarcely  believe  that  they  are  de 
scendants  of  cruel  savages.  Only  once,  while  I  was  alone  among  then 
on  the  northeast  coast,  1  had  the  misfortune  to  incur  the  displeasurt^ 
of  the  chief  man  of  the  village,  the  largest  Aino  I  saw  in  all  my  travels*^ 

I  had  seen  some  of  his  people  the  day  before,  and  had  promised  theui*' 

*  Y.  Haahiba..  Dwellers  in  pits  still  found  at  Shonai.  Bulletin  of  the  Tokyo  An** 
thcoxiological  Society,  ux  (ISdtJ),  152.    Printed  in  Japanese. 
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some  sak^  in  the  evening:.  On  returning:  to  my  hotel  I  ordered  the 
8ak^  to  be  sent  to  them,  but  the  Japanese  nefrlectod  to  attend  to  it. 
Consequently  when  I  went  to  photograph  them  the  next  day,  just  as  I 
was  about  to  take  a  picture  of  two  old  persons,  the  chief  called  out  from 
a  distance  and  ray  subjects  turned  away.  I  induced  them  to  pose  once 
more,  when  the  burly  chief  came  on  a  run,  forcibly  threw  his  otifending 
subjects  on  either  side  and  turned  to  me  with  Hre  in  his  eye  and  some 
very  strong  language,  no  doubt,  of  which  I  couhi  not  understand  one 
word.  1  thought  he  would  smash  my  camera,  and  he  might  easily  have 
thrown  jpe  into  the  sea.  However,  by  degrees  he  cooled  down  and 
finally  he  stood  for  his  own  picture  in  a  pose  of  his  own,  neither  grace- 
fnl  nor  elegant.  But  he  came  on  me  like  a  type  of  a  fierce  high-tempered 
savage,  such  as  I  do  not  care  to  encounter  again. 

There  is  an  account  of  the  Ainos  of  six  or  seven  centuries  ago,  which 
tallies  well  with  the  supposition  that  they  were  once  a  warlike  people. 
It  is  from  a  report  of  Mr.  Henry  8.  Munroe,  and  relates  to  the  discovery 
of  gold  in  Yezo.    According  to  the  Japanese  tradition,  a  ])arty  of 
Japanese  in  the  second  year  of  Genkiu  went  to  Yezo  and  remained  there 
13  years  washing  for  gold.    The  account  goes  on  to  say  :  '*At  this  time 
*the  Ainos  were  a  very  savage  and  warlike  race  and  gave  the  gold- 
washers  no  little  trouble.    Finally  after  a  desperate  battle,  the  Ainos 
became  masters  of  the  field,  killing  the  whole  party  of  Japanese  with 
the  exception  of  the  priest.    •    •     •    The  Ainos  emboldened  by  the 
victory,  crossed  the  straits  in  large  force  and  made  vigorous  war  on 
the  Japanese." 

AINO  POPULATION. 

In  an  article  published  in  the  Japan  "MaiP  of  January  20, 1888,  Mr. 
John  Batchelor  has  given  the  following  statistics  of  the  Aiuo  population 
<>^Yezo  for  four  successive  years.     His  figures  are  as  follows: 

Aino  population  in  Yezo. 


Year. 

Males. 

F«MiialeH.    Total. 

1882 

8,546 

8,  652  1  17. 198  ; 

1883 

8.  5r>4 

8.  .'»9«     17. 150  I 

1884 

9.051 

8. 776  1  17. 827  , 

1885 

7,900 

8.063  j  15.963  ; 

The  cause  of  the  decrease  in  1885  is  not  explained.  It  amounts  to 
^>864  and  includes  1,151  males  and  713  females.  I  am  disposed  to 
^gard  it  as  an  error  in  the  returns,  not  at  all  imi>ossible  in  Japanese 
^^ethoils.  In  the  course  of  my  own  travels  I  endeavored  to  obtain 
^«flnite  information  concerning  the  population,  not  with  the  view  of 
*^ming  the  total  number  of  Ainos  in  Yezo,  which  could  only  be  done 
^y  visiting  all  parts  of  the  island,  but  for  the  purpose  of  enabling 
*^ture  travellers  to  know  where  the  largest  settlements  are  t^oVi^  Koww^, 
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That  this  is  an  important  consideration  was  well  illastrated  in  my  own 
experience.  No  doubt  there  are  officials  at  Sapporo,  the  seat  of  gov- 
ernment, and  perhaps  also  in  Hakodate,  who  can  give  such  informa 
tion,  but  I  was  quite  unable  to  get  any  knowledge  whatever  as  to  the 
existence  or  non-existence  of  any  considerable  number  of  Ainos  on  the 
northeast  coast  of  Yezo.  I  went  to  Hakodate  intending  to  sail  directlj 
to  Nemuro,  and  to  go  from  there  as  far  as  possible  to  the  north,  hat 
from  the  information  1  received  at  Hakodate,  1  was  led  to  change  iu.t 
plan,  and  concluded  to  come  back  along  the  southeast  coast  over  the 
well-known  routes  of  travel.  But  at  Nemuro  I  was  so  fortunate  as  to 
meet  a  gentleman  who  had  been  farther  north,  and  from  his  observa- 
tions I  was  led  to  resume  my  original  plan,  much  to  my  satisfactiou ; 
for  the  Ainos  of  the  south  are  well  known  to  foreign  travelers,  while 
those  in  the  north  have  scarcely  been  seen  except  by  Japanese. 

The  population  of  the  places  mentioned  below  was  very  courteously 
given  me  by  the  local  Japanese  officials.  There  may  be  serious  errors 
in  spelling  the  names  of  villages,  but  I  have  endeavored  to  convey  the 
sounds  as  well  as  I  could  catch  them  from  the  Hokaido  Japanese,  which 
it  was  always  difficult  for  me  to  undtTStand. 


Town  or  villaf^e. 

Housea. 
14 

Males. 


Fomalea. 

Total. 

BiUkai 

NEMURO. 

M 

Shibetsu 

20 

10 
62 
11 

14 
21 

t 

3 
6 
5 
7 
6 

15 
5 
9 
6 
9 
9 

50 

2 
61 

2 
IS 



20 

12 

64 

9 

8 
18 
4 
6 
G 
7 
6 
C 
11 

4 

8 
4 
9 
6 
66 

5 
65 

14 

4d 

Shari: 

Shimatokai 

KITAMI. 

U 
45 

7 

8 

Shari 

ISf 

Yambetiiu 

Abaabiri : 

Abasbiri 

20 

Kitaiiii  Macbi 

. 

81 

Noj'ori •  

11 

Notori 

1 

Nikiiribaki 

tl 

Mtikudo 

IS 

Naiyori 

IS 

Tonibutsu 

IS 

Mibon* 

SI 

Kak unit -  - 

9 

Dapi 

• 

17 

Ponkiji^iu 

f 

Kimitainbi 

It 

FuruDii 

14 

Tokoro -  - 

35 

• 

lii 

Akkeahi : 

Waktakecbo 

TOKACIII. 

1 

Matmibacbo 

lli 

Hoiutoiuara 

....     ... 

f 

Shisriuwu 

H 
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Town  or  village. 


HouacB. 


TOKACif  I— continued 
Tokachi : 

Tokachi  

ObeUukowashi 

Ainahi 

OtAnau 

Tafakarai 

TobuUn 

Kinaahiba 

Kakagawa : 

Nobutori 

Horokenashiba 

Ponbtttau 

Chiora 

Tamuwatkabira , 

Ikanbetaa 

Chirott 

Belt 

Kasai: 

Fnshikobetaa 

MemarobetAU 

Sacbinai 

Urekorept 

Katoa: 

Ofcofuke 

Toboti : 

Herofune 

Talki 

Biroo: 

Moyorl , 

HIUAKA. 

Urakawa , 

MitAuishi 

Sbidzanai. 

NIkap 

Sara: 

Samfuto 

Hiraka 

Shinnkotan , 

? 

Piratori 

? 

tNioi 

f  Ogaabirunnayo  

1  Horoaari , 

TKankibetau 

MonbeUu , 

? 

Gabari 

Harabeiaa 

! .... 

Sbamani 

Boroidxiini 

IBURI. 

Yanfataa 

Shiraoi 

Cbitoae 


Maloa. 


1 
9 
2 

4 
30 

I 
I 

0 : 

10 

11 

4 

20 
14 
20 
13 
22 
0 

21 
59 

9 

3 

t 

i 

31  ; 

3.' 
9  I 

49  I 

154 

67 

374 

136 

9 
27 
28 
22 
Gl 
3( 
37 
12 
29 
10 
20 

5 

25 
19 

4 
62 
23 

240 

132 

74 


Femalea. 


1 
18  i 

2 

G 
54 
12 

22 

• 

25 

7 
45 
14 
46  * 
28 
24 

9 

57 

151 
oo 

7 

79 

5 
19 

84 


540 
194 
778 
321 

34 
75 
55 
38 

103 
77 
80 
28 
09 
28 
73 
22 
55 
43 
7 

170 
27 

499 
296 
140 


Total. 


3 
13 

4 

6 
41 
16 
17 

29 
7 
47 
35 
41 
42 
27 
13 

SO 

144 

23 

8 

81 

I 
15 

77 

580 
191 
891 
307 

27 

77 

68 

48 
104 

88 

92 

27 

71 

20 

53 

19 

68 

54 

6 

158 

28 

521  i 

271 

127 


\ 


i 
31 

6 
12 
95 
28 
39 

64 
14 
92 
49 
87 
70 
51 
22 

107 

295 

45 

15 

100 

12 
84 

101 


1.120 
885 

1.060 
028 

61 
152 
12S 

86 
207 
165 
172 

55 
140 

48 
126 

41 
123 

97 

13 
328 

56 

1.020 
567 
7K\ 
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PERSONAL  APPEARANCE. 

In  describing  the  Ainos  it  must  be  said  that,  unless  otherwise  stated, 
the  word  Aino,  as  used  by  the  present  author,  is  restricted  to  the  Ainos 
of  Yezo.  The  importance  of  this  distinction  may  be  seen  by  compar- 
ing the  group  of  so-called  Tsuishikari  Ainos  (PL  Lxxxii),  and  the  single 
and  very  excellent  type  shown  in  Plate  lxxxiii,  with  the  group  of  Yezo 
Ainos  from  Abashiri  in  Plate  LXXXiY,  and  in  the  succeeding  illustrations. 
In  the  Abashiri  group  the  man  sitting  cross-legged  near  the  the  middle 
undoubtedly  belongs  to  the  Tsuishikari  type.  The  latter  came  from  Sag- 
halin  in  1875  and  settled  in  the  rich  valley  of  the  Ishikari  to  the  num- 
ber of  seven  or  eight  hundred.  They  were  visited  by  Mr.  J.  M.  Dixon* 
in  the  year  1882.  At  that  time  he  found  them  about  12  miles  fh>m  Sap- 
porO)  at  the  junction  of  the  Ishikari  and  Toyohira  Kivers.  When  I 
reached  Sapporo  in  1888,  intending  to  visit  them,  I  learned  that  they 
had  all  moved  to  Atsuta,  about  26  miles  from  Sapporo,  on  the  Ishikari. 
Unfortunately  I  was  unable  to  visit  them,  but  through  the  oourtesy  of 
Mr.  H.  Sato,  of  the  Sapporo  Agricultural  College,  I  was  able  to  seonre 
a  valuable  collection  of  articles  from  them,  which  are  now  in  the  Ma* 
seum. 

The  Tsuishikari  Ainos  differ  in  several  respects  from  the  Ainos  of 
Tezo.  The  men  are  distinguished  by  a  peculiar  manner  of  shaving  the 
hair  back  from  the  forehead.  Mr.  Dixon  says  they  also  ^'cuc  their  hair 
at  the  back  into  the  neck."  The  women  have  bright,  pleasing  fieioeSy 
and  tattoo  the  mouth,  like  the  Yezo  Ainos,  with  a  broad  band  reaching 
well  to  the  ears.  Their  utensils  differ  slightly  from  those  found  among 
the  Yezo  Ainos,  and  their  language  is  similar,  but  not  quite  the  same. 
The  two  wooden  dishes  represented  in  Fig.  69  are  quite  different  Irom 
any  which  I  saw  among  the  Yezo  Ainos.  The  one  marked  150774  is 
said  to  be  used  as  a  rice  bowl.  It  is  12  inches  in  length.  The  other, 
150777,  is  presumably  a  fish  plate.  The  Ainos  are  characterized  by  a 
strong  growth  of  hair  about  the  legs  and  body,  long  black  hair  on  the 
head,  and  heavy  beards.  Writers  have  occasionally  asserted  that  the 
Ainos  are  not  generally  more  hairy  than  other  people,  but  I  have  else- 
where shown  how  such  an  error  might  be  explained.  My  own  obser- 
vations of  what  I  regard  as  a  purer  Aino  stock  than  is  usually  seen  by 
travelers  in  Yezo,  have  convinced  me  that  great  hairiness  of  the  body 
is  a  strong  characteristic  of  the  Aino  men,  and  the  evidence  of  this  is 
to  be  seen  in  the  photographs  which  I  have  brought  home. 

The  Ainos  are  small  in  stature,  although  rather  larger  than  the  Jap- 
anese. They  are  more  strongly  built,  and  doubtless  endowed  with 
greater  powers  of  endurance.  In  color  they  are  rather  brown  than  yel- 
low, but  scarcely  darker  than  the  Japanese.  On  this  point,  however, 
it  is  difficult  to  si>eak  with  confidence,  for  they  do  not  bathe  or  wash, 
and  the  natural  color  of  the  skin  is  not  often  seen.  .The  hair  and  beard| 

*  Trans.  Asiatic  Society  Japan,  xi,  33-50. 


Plate  LXXXII. 


Plate  LXXXIll. 


TSUISHIKARI  AINO. 


Plate  LXXXI\ 
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ich  are  thick  and  bushy,  are  allowed  to  grow  to  fnll  length,  and  they 
)  UKVLT  combed  or  brnabed.  Coiisetiueutly  aa  Aiiio  at  home  pre»eDts 
ery  uutsoiith  aiipearaiice.  Nevertheless,  it  is  evidfiit  enough  that 
istof  them  wonld  bo  Hue-looking  men  if  they  eoultf  he  induced  to 
the,  comb  their  hair,  and  put  on  good  clothes.  Although  ignorant 
i1  superstitious,  tliey  do  not  look  like  xavageft  or  barbarians.  Their 
inuers  are  gentle,  their  voices  soft  and  pleaxing. 


RrCB  HOWL  Ann  FlBH-rLATI.  TeUISHIKlII  AiNOS, 

Good  tyi>es  are  sUowri  in  Pl;i(es  Lxxxv-ix.  The  hairinese  of  the 
Kly  is  best  shown  ia  Plates  Lxxxvii-is.  The  old  man  (PI.  Lxxxix) 
the  door  of  his  house  is  covered  with  long  hair  on  the  breast 
xl  shoulders,  which  is  much  more  conspiciioua  than  appears  id  the 
lotograj^h.  The  yonng  women  are  often  comely  and  attractive.  The 
mng  girl  {PI.  \c)  is  not  devoid  of  the  many  feminine  instincts  of  a 
'Quettieh  society  belle.  But  she  wns  capable  of  making  a  good  bar- 
^iu  for  the  work  of  her  hands,  as  I  fonnd  when  I  parcbased  some  of 
'f  embroidery. 

T^i  Japanese  in  Yezo  are  qnick  to  recognize  the  good  qualities  of 
'no  women,  and  ni;iny  of  them  marry  Aino  wives.  As  the  womeu 
'Ow  older,  thoy  quickly  lose  the  bluoni  of  youth,  becoming  worn  and 
riokled,  no  doubt  from  the  exposure  and  hardship  of  their  rough 
'es.  Two  good  types  from  the  northeast  coast  are  represented  in 
late  xci. 

The  faces  of  the  women  are  disfigured  by  tattooing  around  the 
With,  the  style  of  vhicb  varies  with  the  locality.  Young  maidens  of 
X  or  seTen  have  a  little  spot  on  the  upper  lip.    As  they  grow  oldat^ 
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this  is  gradually  extended  until  a  more  or  less  broad  band  snrroaDds 
the  inoulli  and  j)erhap8  extends  in  a  tapering  curve  ou  both  cheeks 
toward  the  cars.  The  arms  also  are  tattooed  in  various  iiatterns. 
The  tattoo  marks  are  made  by  cross-hatching  the  skiu  with  knives, 
which  they  get  from  the  Japanese.  Into  tlie  cuts  thus  made  the  soot 
of  burning  birch  (kaba)  bark  is  rubbed,  which  is  collected  on  the  bot- 
tom of  a  dish  held  over  the  fire.  The  color  of  the  marks  thus  made  is 
distinctly  bluish,  and  for  this  reason  it  does  not  show  so  conspicuously 
in  photographs  as  it  appears  to  the  eye.  The  width  and  extent  of  the 
tattoo  marks,  as  well  as  the  depth  of  the  color,  is  different  in  various 
parts  of  Yezo.  In  the  north  it  is  a  narrow  band  on  both  lips,  not  very 
conspicuous,  as  sliowu  in  the  picture  of  two  young  women  of  Tokoro, 
Plate  XGii.  At  Ohotsu,  ou  the  southeast  coast,  the  bands  are  wider, 
but  not  much  extended  on  either  side  of  the  mouth,  and  the  color  is 
almost  black.  This  pattern  is  seen  also  about  Urap  (Pis.  xc  and 
xciii.)  In  other  localities  the  bantl  is  very  broad  and  well  extended 
towards  the  ears,  as  shown  in  Plate  xciv,  but  in  this  case  the  color  is 
in  wavy  lines  and  not  deep. 

On  the  road  from  Tamakomai  to  Sapporo  I  met  two  women  with  ver- 
tical tattoo  marks  on  the  forehead  between  the  eyes.    ThiB  observatiou 
was  only  casual  and  therefore  not  entirely  satisfactory,  for  I  supposed 
it  would  be  possible  to  further  verify  it  by  visiting  some  of  the  villages 
in  that  region.    Tbis  I  was  unable  to  do.    But  the  practice  of  tattooiug 
the  forehead  has  been  noted  by  other  observers.    Mr.  Batchelor  has 
casually  mentioned  that  the  Aino  women  <<  in  some  cases  tattoo  their 
foreheads."    This,  as  well  as  an  allusion  to  the  fact  by  Dr.  Schenbe, 
confirms  my  own  observation.    Prof.  H.  E.  Stockbridge,  with  whom  ^ 
have  since  spoken' ou   the  subject,  informs  me  that  he  has  frequently 
noticed  this  form  of  tattooing,  and  that  it  seems  to  be  most  commo^ 
along  the  west  coast. 

The  tattoo  marks  on  the  arm  are  best  shown  in  Plate  xcv,  whic^ 
represents  an  old  woman  of  Tokoro.  The  patterns  vary  greatly  i^ 
diti'erent  cases,  but  they  all  have  the  same  general  character  of  alte^' 
uating  horizontal  lines  and  crossed  lines. 

The  origin  and  significance  of  tattooing  among  the  Ainos  is  obscur^' 
It  seems  to  be  merely  an  inherited  custom  without  anj'  recognize^ 
object. 

STAGE   OF   CULTURE. 


Probably  few  who  read  tliese  lines  have  ever  seen  the  lower  si 
of  human  savagery  and  barbarism,  still  less  have   they  an  adequate 
conception  of  the  physical  and  moral  condition,  or  of  the  manner  o^ 
life,  which  characterizes  the  lower  types  of  human  existence.    Th^ 
American  Indian  is  a  picturesque  character  as  we  think  of  him  roam^ 
ingover  plains  and  through  forests,  hunting  the  buffalo  and  other  wild 
animals,  sleeping  peacefnlly  in  his  wigwam,  and  enjoying  the  fruits  of 
a  luxuriant  soil.    But  come  nearer,  and  we  find  that  the  hnnt  is  for 


Plate  LXXXV. 


Plate  LXXXVll. 


Plate  LXXXVIll. 


AiNo  Girl,  Urap. 


A..O  G»ts,   TOKOBO. 


AiNo  Woman,  Urap. 
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food  and  raiment,  the  wigwam  is  c1o8e  and  smoky,  the  fraits  of  the 
earth  are  nuts,  aud  acorns,  and  roots,  aud  grubs  dug  out  of  Mie  ground. 
To  know  how  miserably  a  savage  lives,  one  must  see  him  in  his  house. 
A  century  ago  the  Ainos  were  living  in  the  age  of  stone.  They  are 
beyond  it  now  only  because  they  have  obtained  knives  from  tlie  Japan- 
ese. The  stone  arrow-heads,  which  one  may  pick  up  almost  anywhere, 
even  in  the  plowed  fields  of  Hakodate,  have  given  way  to  heads  of 
bamboo  or  iron.  At  Teterof  I  purchased  a  stone  implement  for  cut- 
ting, which  could  not  have  been  ver}'  old.  They  have  no  writing.^,  no 
records  of  their  past,  no  aspirations.  Their  language  is  still  a  puzzle, 
their  traditions  and  myths  are  scarcely  known  except  to  a  few  students. 
They  are  incapable  of  advancement.  After  a  century  of  contact  with 
the  Japanese,  they  have  learned  no  arts,  adopted  no  improvements. 
The  hunter  to  day  shoots  the  bear  with  poisoned  arrow  from  a  bow  as 
primitive  as  early  man  himself,  although  the  Japanese  are  famous  for 
their  archery  and  weapons. 

PHYSICAL   CHARACTERS  OF   THE   AINOS. 

The  appearance  and  general  characteristics  of  the  Ainos  have  already 
been  described.  It  is,  therefore,  only  necessary  to  allude  particularly 
to  certain  conspicuous  features,  mainly  to  their  hairy  nature.  For  a 
good  series  of  physical  measurements  the  reader  is  referred  to  those  of 
Dr.  Scheube,*  and  especially  to  a  very  valuable  contribution  by  Prof. 
W.  Donitz.t  The  last-named  author  concludes  that  on  the  whole  the 
results  of  his  observations  indicate  that  the  Ainos  belong  to  the  Mon- 
golian stock.  This  conclusion  is  not  sustained  by  all  observers.  Dr. 
Scheube,  for  example,  concludes  from  the  results  of  measurements  of 
Aino  skulls,  and  from  other  characters,  that  they  do  not  belong  to  the 
Mongolian  type.  Their  great  hairiness,  the  position  of  the  eyes,  the 
cooformation  of  the  nose,  the  great  breadth  of  the  face,  etc.,  are  all 
characters  which  distinguish  them  from  Mongols. 

The  most  conspicuous  feature  of  the  Ainos  is  their  remarkable  hairi- 
ness. The  testimony  of  travelers  concerning  this  matter  is  conflicting, 
but  we  may  explain  this  on  the  supposition  that  the  observers  have 
not  always  recognized  the  typical  Aino.  Mr.  Batchelor  says :  '^  I  have 
seen  one  old  man  so  completely  covered  with  hair  that  his  body  could 
hardly  be  seen."  This  was  an  exceptional  case,  but  my  own  observa- 
tions have  fully  substantiated  the  results  of  those  writers  who  have 
carefully  investigated  the  physical  characters  of  these  people.  Dr. 
Scheube  relates  that  he  has  seen  men  with  hair  on  the  breast  10  centi- 
metres in  length,  and  on  the  back  5  centimetres  and  over.  This  subject 
has  been  examined  by  Dr.  Hilgendorf,|  who,  in  1875,  made  a  seiies  of 

"Scheube,  B.     Die  Ainos.    Mittheilnnj^en  der  Deuischeu  GeselUchaft  fUr  Natur- 
und  Volkerkunde  Ostasiens,  ill  (1882),  '220-245. 
tDoQitz,  Prof.  W.  Bemerknngen  ueber  Ainos,  loc,  cit.^  Dec,  1874,  61-67. 
t  Mittb.  Deuischeu  GesellMh.  fiir  Natur-  u.  Volkerkunde.    June,  1875,  pp.  11-13. 
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microscopical  investigations.  He  found  that  the  hair  of  the  head  was 
coarse,  slightly  carved,  and  of  a  pure  black  color.  The  hairs  are  Dot 
BO  numerous  over  a  given  area  of  the  head  as  on  Japanese  or  Euro- 
X>eans.  On  1  square  centimetre  214  hairs  were  counted.  On  a  Japan- 
ese with  rather  fine  hair  he  found  286;  on  another  with  coarser  hair, 
252;  on  a  fine-haired  German,  280;  on  another  with  coarser  hair,  272.* 
Nevertheless,  the  vohime  of  hair  on  the  Ainos  is  not  small,  since  this 
depends  both  upon  the  number  and  the  size  of  the  hairs.  The  Aino 
Iiair  is  oval  in  section,  and  the  greatest  diameter  is  from  0.1  to  0.125 
millimetres.  The  measurements  were  made  by  securing  single  hairs  in 
a  cylinder  of  wood  and  by  turning  this  about,  measuring  the  diameters 
with  a  microscope.    The  following  measurements  are  given : 


Aiuo  No.  1  One  larf^e  hair 

Aino  No.  2 Ono  hair 

Aino  No.  .1 ilo 

Aino  No.  4 ' do 

i do 

■ do 

Aino  Xo.  5 do 

'....do 

1 
I 

....do 


0.078 
0.090 
0.085 
0.095 
0.093 
0.090 
0.087 
0.079 
0.079 


0.125 
0.106 
0.127 
0.127 
0.138 
0.140 
0.106 
0.111 
0.111 


The  flattening  is  in  pioi)ortion  of  2  to  3.  According  to  the  same  au- 
thority the  hair  of  the  upper  body  is  principally  about  the  middle  of 
the  breast  and  on  the  line  below.  The  breast  hairs  were  6  millimetres 
in  length,  about  twenty -four  on  a  square  centimetre.  They  measured 
0.106  by  0.069  inillimetres  in  diameter. 

In  addition  to  these  observations,  Mr.  John  Aspiuwall  has  examined 
several  specimens  of  hair  which  I  obtained — not  without  evident  mis- 
givings on  the  part  of  the  people — from  the  Ainos  at  Piratori.  Mr. 
Aspin  wall's  measurements  have  been  numerous,  and  his  results  are  given 
here  in  considerable  detail. 

REPORT   OF   MR.   JOHN   ASPINWALL. 

In  acconlance  with  yonr  reqiioHt,  I  have  made  a  microRcopical  examination  of  the 
five  samples  of  Aino  hair  collected  hy  you.  Two  objects  were  kept  in  mind  in  this 
examination :  First.  I  wished  to  obtain  a  true  cross-section ;  second.  To  discover 
the  trne  relation  of  the  plane  of  natural  curvature  of  the  hair  to  the  fignre  of  the 
cross- sect  ion. 

To  obtain  the  first,  it  seemed  necessary  that  no  more  pressnre  should  be  given  to 
the  hair  than  that  exerted  by  the  knife  of  the  microtome  in  cutting.  This  was 
accomplished  hy  splitting  a  cork,  placing  the  hair  upon  it  with  its  plane  of  natnral 
curvature  parallel  to  the  cut,  partially  embedding  it  in  a  gelatine-glycerine  mass, 
and  then  laying  the  other  half  of  the  cork  gently  on  the  hairs  without  disturbing 
them.  The  cork  with  the  inclosed  hairs  was  immersed  in  alcohol  as  soon  as  the  im- 
bedding mass  had  set.  and  there  allowed  to  remain  until  the  mass  was  hardened 


•  It  has  been  found  by  Dr.  Wilson  that  the  number  of  hairs  per  sqnare  inch  upon 
the  hend  of  a  fairly  healthy  person  is  1,00(),  which  gives  for  the  entire  henud  the 
umber  127,920.     Some  persons  have  as  many  as  150,000  hairs  on  the  head.       / 


« 
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BufBciently  for  cutting;.  The  cork  bero  acted  as  a  backing  to  tbe  imbedding  mass 
while  the  hairs  were  bold  in  place  for  mounting.  In  clamping  in  tbe  microtome, 
eare  was  taken  to  clamp  far  enough  below  tbe  cutting  plane  to  avoid  pressure  on  the 
hair  at  the  cutting  point.  In  this  manner  I  believe  a  true  cross-section  was  obtained, 
as  shown  in  my  photographs  of  tbe  sections. 

A  dififerent  mode  of  treatment  seemed  to  be  necessary  to  obtain  the  true  relation  of 
the  plane  of  curvature  to  the  form  of  the  cross-section.  If  sections  of  tbe  bair  were 
made  by  the  above  metbod,  the  relation  of  the  curve  to  tbe  shape  of  the  section 
woald  only  be  obtained  at.tbe  point  of  cutting.  This  would  be  sufficient  if  tbe  rela- 
tion were  constant,  but  if  tbe  relation  varied  in  the  same  hair,  it  would  not  be 
shown  by  such  a  method.  I  therefore  resorted  to  the  examination  of  a  single  hair  in 
which  the  natural  curve  had  evidently  been  ])re8erved.  The  hair  was  cut  with  sharp 
•ciasors  ae  nearly  at  right  augles  to  the  axis  us  possible.  The  hair  being  placed  in 
the  stage-forceps,  the  surface  of  the  cut  was  brought  into  focus  and  measured  with 
an  eye-piece  micrometer.  It  wiis  cut  again,  both  across  the  long  axis  and  then 
acrofls  the  short  axis.  Under  this  treatment  the  oval  sections  did  not  vary  sensibly 
in  character,  and  the  lengths  of  the  axes  were  not  lifiVipted  to  any  extent  by  the 
direction  of  the  cuts.  This  was  done  to  a  nnniber  of  hairs  until  I  was  convinced  that 
the  direction  of  the  cut  would  not  perceptibly  alter  the  shape  of  the  section  or  the 
direction  of  the  long  axis.  After  this  all  hairs  were  cut  in  one  direction,  and  I  think 
the  tables  given  prove  that  tbe  mode  of  cutting  gave  true  results. 

It  will  be  seen  by  the  tables  that  the  plane  of  curvature,  in  it4  relation  to  the  longest 
diameter  of  the  section,  as  well  as  the  shape  of  the  cross  section  itselt,  varies,  in  many 
instances  in  the  same  hair,  both  with  man  and  woman.  My  observations  in  this 
direction  were  limited  to  three  of  the  samples  of  hair  sent,  because  they  were  the 
only  ones  that  had  been  cut  off  sharp  in  a  lock.  The  other  samples  were  not  in  a 
condition  to  show  the  natural  curvature.  These  latter  samples  I  carefully  cut  with 
the  scissors  in  three  places,  viz,  at  the  butt,  middle,  and  end.  These  fuces  were  care- 
fully measured  with  tbe  results  given  in  the  tables.  The  scissors  seemed  to  crack 
the  hairs  across,  leaving  a  clean  surface  capable  of  being  accurately  measured. 

AINO  HAIR. 

Specimen  Xo.l. 
[  MeaDuremeuU  in  luillimutroa  luacio  f'ruiu  MectionM.] 


Xo.  of 
bair. 

Lenutli  «if 
long  axiH. 

LciiUth  «if 
Bhott  axiH. 

Fiijure  (»f  tin?  ciosh- 

RPCtioil.                        < 

1 

1 1           -lia 

.0706 

Oval. 

2....               .12;J5 

.103 

Du. 

3 

.1063 

.061) 

Do. 

4 

.  I(»fi3 

.0706 

Do. 

i 

5 

.0862 

.0617 

Kouud  (irref;ular).          j 

C 

.0894 

.0411 

Oval. 

7 .079 

.0706 

Round  (ai)proxiuiatel> ).' 

8.... 

.0962 

.079 

Oval.                                 1 

9 

.1046 

.0723 

Ovnl  (approximately). 

10 

.1063 

.0617 

Oval. 

11.... 

.0994 

.079 

Do. 

12 

.103 

.0862 

Do. 

13 .0723 

.0659 

Round  (approximately). 

14 '            .0756 

.069 

Do. 

15 1            .0517 

.0477 

Do. 

1  16 079 

.0583 

Oval.                                 j 

Average  of  Xo^fn  ax 

Averair**  Af  ahnrt.  A 

e« 

xes ......... 

09698 

07431  1 

Or  Deal 

rly  related  ai 

1  1  to  If. 
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Specimen  marked  No,  3.    Jino  hair  from  wum  nawud  BmiH, 


[The  mManremeDta  ren'l  down  ward,  i.  «.,  the  first  in  at  batt  of  hair,  the  aeeoBd 
the  third  near  the  end.    Mea«aremenla  are  in  millimetrea.] 


-theBiiddto.aiid 


!  No.  of     Length  of  .  Lenirth  of 
I   hair.      lonj;  axis.  '  short  axis. 


I... 


3... 


5... 


6.. 


7.. 


8. 


10. 


11 


12.. 


13 


U. 


15. 


10. 


17. 


.1475 

.168 

.132 

.132 

.168 

.132 

.115 

.132 

.15 

.082 

.11 

.ll.Vi 

.168 

.1685 

.132 

.168 

.1 

.i:i3 

.132 

.1 

.15 

.198 

.168 

.1 

.1 

.115 

.168 

.15 

.1 

.082 

.115 

.082 

.1 

.1 

.1 

.1 

.1 

.1 

.115 

.0655 

.1 

.132 

.082 

.082 

.115 

.082 

.1 

.1 

.082 


t 


Color  of 
hair. 


White.,  s 


Figure  of  the  aeettoB. 


BUck 


.1 


I 


.  OiKiS  I' 


...do  ... 


..do 


White 


.do 


do 


..do 


Black. 


White  . 


Black. 


.  -do 


...do 


.do  . 


...do 


.do 


■  do  ... 


Oral. 
Do. 
Do. 

Not  noted. 

Oval. 

Approximate  triangle. 

Oval. 

Round. 

Oval. 

Do. 
Approximate  round. 
Approximate  oraL 
Oval. 

Do. 

Do. 

Do. 

Do. 
Triangle. 
Oval. 

Do. 

Do. 

Ik). 
Approximate  oral. 

Do. 

Do. 

Do. 

Do. 

Do. 

Approximate  round. 
Oval. 

Do. 

Do. 

Do. 

Do. 

Approximate  oral. 

Do. 
Oval. 

Do. 

Do. 

Do. 

Approximately  round. 
Ovul. 
Do. 

Ap)>rox{raateIy  round. 
Oval. 

Do. 

Approximately  ovaL 
Oval. 
Do. 
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aecimen  marked  No.  3.    Aino  hair  from  man  named  Henri — ContiQaed. 


No.  <»f 
hair. 


18.. 


Length  of  |  Length  of  !    Color  of 
lony:  axiH.     short  axis.         hair. 


19. 


20.. 


21.. 


.1 

.1 

.082 

.108 

.15 

.1 

.115 

.Hi8 

.082 

.132 

.183 

.1 


.082  I 
.  0055  ^ 
.03  j 
.082 
.09 
.0655) 
.09  I 
.082  ^ 
.05  J 
.09  1 
.00  S 
.  0G55 


Black. 


White 


..do 


■  do 


1 


Figure  of  the  section. 


Oval. 

Do. 

Do. 

Do. 

Do. 

Do. 

D.». 

Do. 

Do. 
Approximately  oval. 
Oval. 

Do. 


AINO  nAIR— MAN. 


Specimen  marked  No.  4. 


imen  was  cut  from  the  perHon  and  no  hairs  were  full  length,  nor  had  they  a  root  end. 

Measurements  in  niilliroetres.  J 


No.  of 
hair. 


i...{! 


I . . 


9 


10.. 


Length  of 
long  axis. 

.115 
.125 
.125 
.  125 
.  125 
.108 

.14 
.  132 

.14  I 

.iir.       ! 

.115 
.  125 

.14  , 

.14 

.  073.'.      ; 

.108 

I 
.1 

.108 

.09 
.  0735 
.  U055 
.14 
.14 

.183     ' 
.1 

.09      I 
.0735  I 
.  125 
.14 
.125 


Length  of 
short  axis. 


.09 
.09     j- 1 
.09     J  j 

082 

082      , 

082  J  ! 

1 


Color  of 
hair. 


Figure  of  cross-sectlou 
and  remarks. 


Black... < 


:l 


N 


li 


.09 

.00 

.09 

.1 

.09 

.09 

.09      . 

.  0655  J  I 

.09 

.082    . 

. 0735  J 


li 


.do 


do 


•  do 


..do 


do 


I. 

I 

(i 
1' 

1 


.0655 
.0655 
.038   J 
.09 
.09 
.09     J 


I 


.do 


•-  ^ 


..do i 


.  0655 )  ; 
.0735^1... do 
.0.->8  j 

\ 


.09 
.09 
.1 


1 


do. 


1 

f 
1 


Oval. 

Do. 

Do. 

Do. 

Do. 

Do. 
Egg. 
Oval  (approx.). 

I>o. 

Do. 
Oval. 

Do. 

Do. 

Do. 

Do. 
Oval  (approx.). 

Do. 
Oval. 

Do. 

Do. 

Do. 

Do. 
Oval  (approx.). 
Oval. 

D(». 

Do. 

Do. 

Do. 

Do. 
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AINO  HAIR.~WOMAN. 

Specimen  marked  No,  5. 

[These  haint  wen*  full  length,  with  root  attached.    Measarements  in  millinieireA. J 


Xo.  of 
hair. 


Length  of  '  Lrneth  of  I    Color  of    '        Figure  of  croj»8- 
loug  axiH.    Hhortaxitt.  |       huir.       i  aectioo. 


I 


1.. 


•» 


5... 


6. 


(I 


•^i 


8.., 


9. 


l! 
f 


10 


f 


.108  ' 

.108  I 

.  108  ' 

.  108  [ 

.108  ' 
I 
.125 

.1 

.108  i 

.108 

.108 

.  108  j 

.10^ ; 

.108 

.125  I 

.09 

.00 

.108 

.09 

.09 

.108 

.00 

.125 

.115 

.082 

.108 

.108 

.108 

.108 

.  108 

.108 


.09 

.082 

.09 

.082 

.09 

.09 

.09 

.09 

.09 

.09 

.09 

.09 

.09 

.07:i5 

.058 

,082 

.082 

.082 

.09 

.00 

.00 

.082 

.OJ) 

.058 

.  0735 

.0733 

.09 

.09 

.  082 

.09 


I 


Black. 


do 


f    Oval. 
;        1>«> 


1 


do  .. 


do 


); 

« I- 

1     ; 
I    . 

l 


I' 


.do 


.do 


do 


.do  — 


I 


Do. 
Do. 

T>o. 
Do. 
l>o. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
D«. 
Do. 

lo. 
Do. 
Do. 
I>o. 

Do. 
Do. 
Do. 
Do. 


1 

li  I 

ll 


.do 


Koimd  (approx.). 

Oval. 

Koiind  (approx.). 

Oval. 

Do. 

Do. 

Do. 

Do. 

[  I  Oval.* 


1 


Do. 
Do. 


*  Note  that  this  liair  \h  of  Haino  diiiH^nsioii  an  No.  1  in  thin  Rpeciiuen. 
AINO  nAIK-SPKCIMEN  NO  1. 
Table  nhowiinj  rvhithm  of  plane  of  natural  curvature  to  the  ajrea  of  the  cross-aeotio 


No.  of      J^i^W/i  V"?/\'/     Direction  of  plane  of    j  ,.  . 

h:.ir.     "^'r^."!"_^":*''''^         naluralcuivaturc.        I  l^^'^arks. 


ot  Hhort  axis. 


1. 
•» 

3. 
4. 
5. 

6. 


4  to  2^ Short  axis |  Oval  .section. 


7  lo  5 do 

.    8to4 ...do 

3  to2i i....do 


Do. 
Do. 
Do. 


7  to  4^ LoHju:  axi«  at  outer  end.  I  Ljii};e,   stiff,  well 

Mhort  axiM  at  other.  curved  hair.  oval. 

( 4  to  3 >    At  butt.  Hhort  axi« ;  at  ,  , 


i  3  to  2i i  i      end.  aanie. 


i 


Oval  section. 


7 Not  noted Butt,  luidway;  end,  lon^  Do, 


do    


■      axia. 

j  Butt,    midway  ;     c  n  d, 


Do. 


f      ahort  axis. 
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AIXO  IIAin— SPECMKN  NO.  1-Continued. 
showing  relation  of  p^nc  of  natural  curvature  to  the  axes  of  the  cross-section  ^ConVd. 


X'        i-       Ilatio  of  Until h     I     r»-      *•         r    i  *• 

V*     *    ol  \ou>r  axis  to  il.ttt  ,    ^>»-ection  of  i.lauv  «t 
»'•"•■•  of  nliurt  axirt.       '       natural  cm  vain iv. 


Ki-niarks. 


9 
10 
11. 


:  Not  noted i  Itiitt,   lon<;   axis:    end.  '  Oval  Aoction. 

I  inidwaj.  I 

Tito  3 Hutt,  sliort   axw;    end, 

Hliort  axis. 


i 


. .     4  to  2 Butt,  lonjj    uxIh  ;    cud,  | 

sliort  axiA.  ; 

12     J?utt  3.V  I»y2J.  ond      IJutt,   abort  axis*:   end,  | 
I      4A  by  L'J.  I      lonj:  axis. 

I'A      1  l»y -i j  Butt,  midway;  end,  lou«; 

a.xiM. 


Do. 
Do. 
Do. 
Do. 


SPKCIMKN  NO.  2. 


1  I  7  to  4 1  Short  a\i.s Oval  Hection. 


*J  «  to  fii 

:i  0  to  4^ 

4  G\  to  4 

5  7  to  5  . 
G  H  to  5  . 


...uo 

...do 

Long  axis. 
Short  axirt 
Lon;^axiH 


Do. 
Do. 
D». 
Do. 
Do. 


E.— The  table  rea«lilv  shows  tliat  the  relation  of  the  plane  of  natural  curvature  to  either  one  of 
:ea  of  the  croHs  .sertion,  varien  in  ditl'erent  hutrH,  as  well  as  at  uitlL-rent  points  iu  the  Manio 

AVEUA(;E  OF  ALL  MEASrilKMKNTS  MADE. 
[Measurenient8  in  niilliuiettes,] 


)  of  Kpeei- 
nieu. 


Avfraye  of  lurasure-    i  A v«'raj;e  *»f  measure- 
nieutH  at  root  end.       I        nieniM  ut  middle. 

I 

I  '  '  I 

L'^uis:  Short      I       Lon;j       !       Short 

diauieter.  ,    diatiictcr.  diameter.      diiinirler, 


Average  of  measure - 
luentM  at  end. 


.114     j 
.  1 19v^  ! 

.  10.>3  I 

I. 

.113     ! 


.  0937 
.0803 
.  08:»9 


.130  ' 
.12  I 
.1104 


0883 


.  V2-21 


.0*4C 
.  0853 
.0-41 

.  0.-8 


Lon<; 
diameter. 


.105 
.11265 
.  1018 


.1004 


Short 
diameter. 

.0571  , 
.  0777  ! 
.0828  I 

.  071'5  I 


No.  of 
hairs 
meas- 
ured. 


21 
10 
10 


41 


Average . . 

'erage  of  all  measurements  of  long  diameter     1138 

•era::e  ofall  me;iHur«'nirntH  ol  Hhort  diameter 
S'earl>  relate*!  a'^  I  to  Ig. 


27 


ires  of  the  viirious  HiM-tioiiH:  Oval.  95  HeetiouH;  approximate  oval,  14;  round,  1;  approximate 
,  C;  egir,  2;  triangular,  1  ;  ap])ro\imalo  tiian^iul.ir,  I. 

TE.— The  saiitc  hair  soiiiotiiues  represented  different  fi^^nroa  at  the  three  points 
e  sectioiiH  were  ina<le  ;  for  instance,  hair  No.  5,  ol*  specimen  No.  3,  was  approxi- 
ly  round  at  bntt,  irrej^nlar  oval  in  middle,  and  oval  at  the  end.  It  may  be  noted 
in  specimen  No.  'A  we  have  the  j^reatest  averaj;e  length  for  the  long  axes  and  the 
Cht  averaj^e  lenj;tli  for  the  short  axis  of  the  lignres  of  tho  Toas-section.  Also 
the  evenness  of  the.  averaj^e  length  of  short  axes  of  specimens  No.  4  and  No.  5,  the 
lions  being  bnt  .00^2  uiillimetres  while  the  long  axes  varied  ,0181  millimetres 
e  same  specimens. 

II.  Mis.  129,  pt.  2 21) 
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A  few  specimens  of  Aiuo  hairs  from  the  head  were  handed  to  Dr. 
W.  M.  Gray,  of  the  Army  Medical  Museum,  Washiugtoo,  who  baa  also 
been  good  enough  to  prepare  a  series  of  cross-sections  with  bis  osaal 
skill.  From  these  he  made  some  excellent  photographs,  which  Mr. 
Chandlee  has  carefully  traced  in  outline  with  the  result  shown  in  Fig. 
70.  The  original  photographs  showed  the  hairs  magnified  25  and  300 
diameters,  respectively,  but  the  outlines  have  been  reduced  one-half  in 
the  cut. 


^  300  tuui  .-rJk4.wit^ 


Fi'Z.  70. 

Oi:TL1.NE6  of  i'BO|iH-(iEl'TU>Nt«  OF  AlNO  IIAIRS. 

,  Fruiii  pitutoinph*. ; 

This  conspicuous  hairiness  of  the  Aiuos,  in  strong  contrast  to  ^ 
smooth  bodies  and  faces  of  the  Japanese,  has  led  to  the  natural  inqoiij^ 
how  is  it  possible  that  the  Ainos  should  have  so  long  occupied  JspiU 
without  having  left  some  evidence  of  an  admixture  of  this  oharaoter 
with  the  Japanese?  In  the  tirst  place,  the  Japanese  are  not  all  alike* 
Not  only. do  we  clearly  recognize  two  distinct  types  among  them,  dis- 
tinguishing the  upper  or  ruling  and  the  lower  or  laboring  classes,  hnt 
there  is  also  a  southern  type  in  Kiushiu,  with  more  or  less  hair  on  tbe 
face,  many  having  full  beards.  It  is  worthy  of  remark,  iu  passing,  that 
these  men  have  always  been,  and  still  are,  among  the  ablest  and  BMtft 
influential  men  in  Japan.  Professor  Chamberlain  has  observed  tbit 
the  Japanese  in  northern  Japan  and  in  Yezo,  where  there  wonld  nata* 
rally  be  found  the  greatest  admixture  of  blood,  are  no  more  haiiy  thtt 
those  farther  south.  The  explanation  of  this  he  finds  iu  the  facttbat 
the  half-csistes  die  out.  Such  iamilies  end  with  the  third  or  fiwrth 
generation,  and  the  progeny  show  a  marked  tendency  to  baldness.  Th^ 
children  of  Japanese  and  Aino  parents  are  never  vigorous  and  healtby< 

I  have  a  photograph  in  my  collection  of  a  young  man  with  a  distioctlf 
Japanese  physiognomy,  whose  Ixnly  and  lace  are  as  smooth  and  fre£ 
from  hair  as  the  Japanese,  but  whose  lower  limbs  are  black  with  hair* 


PijkTE  XCVI. 


AiNo  Clothing. 


AiNO  SAN0AL8.  Snow-shoes,  and  Fish-skin  Shoes. 


Plate  XCVIII. 


v»y\ 


>-^#^- 


P"TK  XCIK, 


^n--'--i-i^  lijj 
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CLOTHING. 

The  Ainos  weave  a  very  durable,  coarse  kind  of  clotb  from  the  fibrous 
mrk  of  the  mountain  elm,  Uhnua  montana^  known  as  the  ohiyo,  Mr. 
3Iackiston  has  pointed  out  that  the  species  Ulmm  campentria  (Japanese 
ikadamo)  is  also  used. 

The  x>rincipal  garment  is  a  coat  made  of  this  material.  It  is  patterned 
ifter  one  form  of  the  Japanese  coat.  The  shape  is  well  shown  in  Plate 
:cvi,  which  represents  the  back  of  an  embroidered  coat  made  of  the 
»/it|/o,  with  strips  of  blue  Japanese  cotton  cloth  sewed  on,  and  a  run- 
liug  design  of  white  braid,  also  produced  in  Japan.  Such  elaborate  dec- 
oration is  only  applied  to  the  best  garments,  those  for  common  wear  be- 
ug  quite  plain.  Japanese  cotton  goo<ls  are  replacing  the  ohiyo.  Already 
;he  native  cloth  is  far  less  common  than  it  has  been,  and  while  I  was  in 
ITezo  I  found  it  by  no  means  abundant.  The  native  looms  will  soon  be 
)ut  of  use,  for  cotton  goods,  although  less  durable  than  the  ohiyo^  are 
vrarmer  and  softer.  A  narrow  belt  is  worn  around  the  waist.  The 
teomen  usually  wear  an  uuder-garment  of  cotton,  and  occasionally  an 
iprou. 

Leggins  are  worn  by  both  sexes.  These  are  very  simply  made,  but 
ire  also  often  decorated  with  braid. 

Sandals  are  worn  in  the  summer  (PI.  xcyii).  These  are  said  to  be 
nade  of  kurumi  no  kawa^  walnut  bark.  The  winter  clothing  is  made  of 
:he  skins  of  animals.  For  traveling  in  the  snow  there  are  shoes  made 
)f  fish  skin,  and  wide  snow-shoes  consisting  of  wooden  frames  with 
:hongs  of  bear-skin,  both  of  which  are  represented  in  this  plate. 

DWELLINGS. 

The  typical  Aino  house  is  a  square  or  rectangular  main  structure, 
isually  entered  through  a  low  gable-roofed  passage- way.  The  frame- 
work is  made  of  rough  beams  put  together  in  the  manner  shown  in  Fig. 
n,  which  is  a  drawing  made  from  a  i)hotograph  taken  atTokoro.  The 
louses  are  thatched  with  reeds,  usually  the  Iinperata  arundindcea 
Jyrill,  held  down  by  poles.  Such  a  house  is  shown  in  Plate  XCVIII,  at 
i^hari.  There  is  a  small  opening  just  below  the  apex  of  the  roof  in  front, 
:hrough  whicli  the  smoke  escapes,  and  in  cold  weather  this  is  the  only 
)utlet  for  the  smoke.  A  sliding  board-shutter  in  the  middle  affords 
ventilation  through  the  roof,  but  this  is  closed  in  the  winter.  Houses 
>f  this  kind  are  common  in  the  north,  where  the  winters  are  very 
M)ld.  Farther  south  there  is  no  opening  through  the  roof,  and  the 
imoke  passes  out  through  a  large  triangular  opening  in  front  beneath 
he  ridge-pole.  To  i)revent  wind  and  rain  from  beating  in,  a  rectangular 
jort  of  chimney  is  built  in  front  of  the  aperture.  A  similar  house,  also 
it  Shari,  is  shown  in  Plate  xcix.  A  similar  house  at  Bekkai  or  Bitskai, 
lear  Nemuro,  is  shown  in  Plates  o  and  rr,  which  are  two  views  of  the 
tame  bouse.    This  house  is  thatched  with  straw.    In  Plate  Oil,  back  of 
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the  wood  pilB,  tbere  i:)  iiam:\ll,  ten  t-like  structure  made  of  poles  covered 
with  Jaiiaiiese  straw  mitts.  There  are  several  such  teutsin  the  village, 
4111(1  on  venturing  topeep  into  them,  much  to  the  evident  distaste  of  the 
Datives,  I  found  them  to  bo  inhabited.  They  arescarcely  large eDougli 
for  a  Itnuian  being  to  erawl  into,  hut  it  would  api>ear  that  the  nged 
women  of  the  village  sleep  in  them  and  have  dogs  for  companions. 
They  crawl  iu  somehow,  curl  np  among  filthy  rags  ami  tattereil  cover- 
ings, and  smother  tliemselvcs  to  keep  warm. 


Tlie  interior  of  a  liouse  at  Bukkat,  taken  from  a  photograph  niiidfl 
with  magnesium  light,  is  shown  iu  Plate  cm.  The  camera  was  set  ni>  in 
the  back  window  of  the  bonae.  The  main  room  is  well  shown,  and  tbo 
outside  scenery  in  glimpaed  through  the  long  entrance  pasaage-way. 

Entering  this  Iiouho  from  the  front,  one  must  stoop  to  pass  throu(;li 
the  doorway  which  will  perhaps  have  only  a  mat  of  straw  or  reciisto 
close  it  Tbe  roctitngular  passage  is  used  as  a  storeroom.  It  is  higk 
enough  for  one  lo  stand  ia  erect.  The  floor  is  tho  damp  earth.  At  llie 
back  is  a  sliding  door  made  of  boards,  inclining  outward  toward  tl)6 
bottom,  through  which,  by  stooping  low,  tho  main  room  about  IS  by  20 
feet  square  is  entered.  Tlie  door  is  3  feet  in  width  by  ;tj  in  height. 
Just  inside  tho  door  is  a  space,  If-l  feet  by  9  feet,  where  the  sandals  aro 
loft  on  the  bare  ground.  The  floor  of  this  house  ia  made  of  boanls 
raised  about  it  indie.t  above  the  ground,  but  fhi'V  are  covered  with  dirt. 
A  visitor  receives  a  clean  mat,  whieli  is  immediately  spread  on  the 
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floor  for  liis  accommodation.  The  fireplace,  situated  about  in  the 
middle  of  the  room,  is  a  rectangular  depression  about  5  feet  by  3,  filled 
with  ashe^,  on  which  a  smoky  fire  of  green  wood  fitfully  lights  the 
gloomy  interior.  An  iron  x>ot,  of  Japanese  manufacture,  is  suspended 
Above  the  fire,  in  which  food  is  almost  constantly  cooking.  One  or 
more  inao,  or  go.lsticks,  usually  stand  upright  in  the  ashes.  There  is 
Qsaally  a  sort  of  latticed  shelf  suspended  at  some  distance  from  the  fire, 
OH  which  fish  are  dried  and  smoked  and  strings  of  roots  or  other  vege- 
table products  hang  in  festoons  preserved  for  winter  food.  A  rectan- 
gular window  at  the  back  of  the  house  admits  all  the  light,  except  such 
as  makes  its  way  iu  through  the  chimney.  The  interior  is  therefore 
always  gloomy.  The  beams  and  rafters  are  covered  with  a  thick  coat- 
ing of  shiny,  black  soot,  which  slowly  accumuLites  upon  them  from  the 
fire.  Even  in  summer  the  atmosphere  within  these  houses  is  often  so 
full  of  smoke  as  to  make  one's  eyes  water.  At  night  a  large,  flat  mussel- 
shell,  Pecten  Japonicus,  supported  on  a  three-forked  stick  standing  up- 
right in  the  ashes,  with  a  wick  and  fish  oil,  gives  a  faint  light,  and  it  is 
a  weird  sight  indeed  to  see  these  dark-visagf  d,  kindly  savages  grouped 
around  the  smouldering  embers. 

At  this  village,  Bekkai,  or  as  the  name  was  also  pronounced,  Bitskai. 
about  12  miles  from  Nemuro,  there  are  six  houses  of  this  character. 
The  Aino  poimlation  is  given  as  50  i)ersons,  living  in  14  houses, 
but  many  of  the  other  houses  are  built  more  like  Japanese  houses  of 
A  very  inferior  kind.  From  my  observations  I  should  say  that  there 
can  not  be  so  many  Ainos  in  the  village.  Many  of  the  Japanese  have 
Aino  wives.  It  is  possible  that  there  are  one  or  two  pure  Aino  families 
there,  but  I  doubt  it. 

All  the  houses  at  Bekkai  front  toward  the  east,  or  eiisterly.  The  back 
window,  therefore,  faces  the  west.  This  is  a  fact  worthy  of  particular 
notice,  as  it  has  been  repeatedly  asserted  that  all  the  Aino  iiouses  face 
the  south.  The  houses  at  Piratori  are  mostly  built  east  and  west,  with- 
out any  door  at  the  end.  There  is  an  entrance  to  the  main  room  on 
the  south  side,  and  also  an  entrance  to  the  hall  or  entrance  passage  on 
the  south  side.  In  the  houses  at  Piratori  there  is  a  window  on  the 
east  side.  Numerous  inao  are  hung  on  strings  along  the  wall  near  one 
corner.  One  might  readily  suppose,  from  the  writings  of  different 
authors,  that  there  is  some  great  significance  in  the  fact  that  the  houses 
in  southern  Yezo  are  built  with  their  lengths  east  and  west,  and  in  the 
])osition  of  the  east  window.  But  I  doubt  if  there  is  any  more  mean, 
ing  in  it  than  that  a  southern  exposure  is  desirable  in  a  cold  northern 
land,  and  that  the  morning  sun  streams  in  through  the  east  window. 
It  is,  indeed,  possible  that  the  latter  is  a  place  of  worship;  but  I  have 
not  found  that  the  huts  are  built  in  this  direction  throughout  Yezo. 
They  do  not  always  have  east  windows.  The  house  shown  in  Plate  c, 
for  example,  has  only  a  west  window.  The  same  may  be  said  of  the 
custom  of  placing  the  treasures  in  the  northeast  corner,  mentioned  by 
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8clienbo,  Batchelor,  and  others.  F  am  inclined  to  regard  thisaspnrely 
a  matter  of  convenitMice  or  habit.  Mr.  Batchelor  should  be  able  to 
tell  us  whether  the  Ainos  consider  the  points  of  the  compass  in  these 
matters.  I  would  only  point  out  that  what  he  and  others  have  told  ns 
concerning  the  dwellings  of  the  Ainos  in  the  south,  does  not  hold  for 
those  living  on  the  northeast  coast. 

The  houses  represented  in  Plates  xcvm  to  cni  are  typical  Aino 
houses.  This  st^Uement  is  made  with  entire  confidence,  as  the  result  of 
extended  travel  through  the  country.  On  some  parts  of  the  island  the 
thatch  is  put  on  with  more  care,  as  at  Uragawa,  for  example,  where  the 
reeds  are  in  overlapping  layers,  or,  as  Dr.  Scheube  says  of  the  houses 
near  Horobetsu,  the  only  region  of  im|K>rtance  for  Aino  studies  that  I 
did  not  visit,  of  reeds  laid  on  in  a  terrace-like  manner. 

The  house  figured  by  Dr.  Scheube  is  by  no  means  a  usual  form,  al- 
though probably  it  does  ])revail  in  that  part  of  the  island  where  he 
visited  the  Ainos,  around  Volcano  Bay,  for  he  says:  '*  The  houses  only 
diil'er  one  from  anotlier  in  size.''  Of  these  houses  Dr.  Scheube  says 
that  their  length  runs  east  and  west.  With  exception  of  the  west  side, 
there  is  a  window  on  each  side,  which  may  be  closed  with  a  reed  mat. 
I  am  not  prepared  to  maintain  that  the  Ainos  have  no  regiird  to  the 
points  of  the  conij>ass  in  setting  up  the  sacred  relics,  symbols,  tiwo, 
etc.,  in  j>articular  parts  of  their  houses,  but  1  doubt  very  much  if  they 
do  have.  As  already  stated.  Dr.  Scheube  and  other  writers  tell  us 
that  the  household  treasures  are  kept  in  the  northeast  corner.  But  so 
Jar  as  I  have  been  able  to  discover,  no  writtT  has  given  a  reason  for 
these  customs,  although  they  all  leave  one  to  infer  that  they  are  geo- 
eral  and  invariable. 

STOREHOUSES. 

The  Aino  storehouses  are  very  much  alike  throughout  the  island. 
T1h\v  are  sliown  in  IMatt's  xcviir,  oi  and  en  and  riMjuire  no  particular 
description.  They  are  raised  on  posts  about  (>  feet  above  the  ground  to 
be  secure  from  the  attacks  of  wild  animals.  They  are  filled  with  dried 
tish,  vegetables,  and  other  articles  of  food. 

IIOl'SEHOLD  UTENSILS  AND  FOOD. 

Doubtless  there  was  a  time,  not  very  long  ago,  when  the  Ainos  ate 
with  their  lingers  and  had  no  better  dishes  tV)r  their  food  than  such  as 
they  still  make  of  bark.  Fig.  12  represents  a  large  dish  made  of  bark, 
such  as  are  in  connnon  use.  The  one  numbered  150073  is  14  inches  in 
length  by  1.'5  inches  wide,  and  is  used  for  tish.  But  precisely  the  same 
kind  of  dishes  are  made  much  smaller — not  more  than  4  iuches  long* 
The  common  water-bucket  and  dipper  are  also  made  of  bark,  as  shown 
in  Fig.  7.'5  |  l.">(M>(>SJ.  They  have  since  learned  to  use  Japanese  knives, 
however,  and  the>  make  a  variety  of  wooden  plates,  which  they  deco- 
rate with  characteristic  carved  i)atterus  (Fig.   74).     Wooden  spoons 
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Pig.  75)  are  now  iii  universal  use,  of  Trhicli  there  is  a  variety  in  the 
olleotion,  aud  for  eating  tbey  have  a  Sat,  spatula-like  instrnment 
Vig.  75),  which  they  use  in  addition  to  chopsticks.    The  btiives,  or 


lS0b73 
It  AUK  Dish  usku  ah  a  Fihh-Pi^ti 


ither  the  knife-cases,  in  common  nao  are  represented  in  Fig.  76, 
'bic-li  sLowB  vory  woll  (he  characteristic  style  of  wood  carving.  Tlie 
Difebti^les  lire  of  the  onliuary  Japanese  form,  but  tlie  Aino8  make 


be  vooilei)  handles  and  siteatbes,  which  are  usnally  decorate<l  with 
arviiig.  The  kuife  is  carried  sticking  in  the  girdle.  One  speoimeD 
D  the  figure,  numbered  150729,  has  a  sheath  of  wood aiid. \»>\i%. 
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jein^  aa  article  easily  obtaiued  from  the  JsiputieKc,  tlio  Ainos 
iloug  ric«  bowls  by  4]ig- 
t  thick  pieces  of  woml. 
ffersomewliat  in  form  in 
:  parts  of  tbe  ialan<). 
[.  69,  p.  441.) 
repariug  grain,  such  as 
vbich  is  cultivated  bero 
re,  tbey  bare  a  wooileii 
aod  pestle,  tbe  former 
^  perbaps  2  feet  bigb, 
.ej>fasolid  block  of  wood. 
^^y  Aino  house  there  may 
I  some  treasured  articlea 
y  the  Japanese.  Some- 
lese  articles  are  very  old, 
heeu  handed  down  from 
o  SOD,  and  tbey  are  then 
as  precious  relics.  Of 
apancso  swords  are  must 
>ri/.ed,  after  which  come 
id  eiiiis  (Fig.  77),  which 
e  for  drinking.  The  lat- 
;etber  witb  other  small 
,  are  kept  in  Japanese 
lacijueretl  cases,  one  or 
which  are  to  I>e  »een  in 
case. 

isiderable  variety  of  aui- 
id  is  to  be  obtained  in 
or  the  Ainos  are  good 
with  their  rnde  bows  and 

war  i.tnincb  songht  after 
Hesh,  ii«  well  aa  for  its 
lich  is  used  for  clothing; 
t-bows  are  arranged  in 
ds  with  {Mtisoncd  arrows, 
re  released  when  a  bear 
n  contact  with  a  coni  in 
I.  Tlie  fox  and  wolf  also 
,  tbe  former  being  caiigbt 
ingenious  bow-trap.  At 
asons  fresb  fiKh  abound, 
>y  dry  and  half  smoke 
iiantiMes  of  it  for  winter 
[i  the  National  Museum  there  i: 


I  specimen  of  salniuu  catvu,V<a 
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Strips  40  inches  iii  length  and  dried.  Dried  herrings  are  abandftntin 
every  house,  but  they  are  not  ])leaHing  to  the  eye.  The  roe  of  thesalmon, 
masu,  is  also  dried  and  niucli  prized  by  the  jieople.. 

For  vegetable  food  they  depend  partly  upon  the  prodnoe  of  small 
I)atehes  of  groand,  which  they  cultivate  in  a  rather  careless  manna, 
and  partly  upon  the  natural  products  of  the  soil.  A  preparation 
known  as  shikeribikina  \s^  the  dried  leaves  of  some  plant  nnkuown  to 
nu',  which  they  find  on  the  mountains.  Lily  roots  dried  on  strings  are 
toiind  in  every  house.  At  Abashiri  I  found  strings  of  small  frait, 
which  the  Ainos  Cidled  maou.  These  fruits  belong  to  the  genus  JKoio, 
and  the  Ainos  eat  them  both  green  and  dried.  Flat,  circular  cakes  of 
dried  lily  I'oots,  with  a  hole  through  the  center,  are  tie<I  together  with 
bark,  but  I  was  unable  to  get  a  translation  of  the  name  fhey  bear, 
which  is,  as  1  understood  the  word,  umbayero.  At  Abashiri  I  found 
some  very  good  tiour,  but  its  source  could  not  he  learned.  Numerous 
other  varieties  of  food  are  to  be  seen  in  the  collection. 

Cooking  is  carried  on  in  an  iron  kettle  with  a  wooden  cover,  over  the 
fire-place.  Every  imaginable  edible  substance  that  they  possess  goes 
into  the  indescribable  stew — fish,  vegetable  tops  and  roots,  flesh  and 
fowl,  altogether—to  be  either  ladled  out  with  wooden  spoons  or  fishe<1 
out  with  chopsticks  from  time  to  time,  as  one  of  the  family  requires 
food.  Fish  is  also  spitted  before  the  lire  on  sticks,  which  are  stuck  in 
the  ashes.  All  their  food  is  either  boiled  in  the  pot  or  roasted  on  sticks 
in  this  manner. 

SAKli  DRINKING. 

From  certain  allusions  in  what  are  i>resumed  to  be  native  folk-lore 
stories,  it  would  seem  that  the  Ainos  have  long  known  how  to  make  a 
kind  of  fermented  drink  from  rice  and  millet.  It  is  not  unlikely  that 
they  were  taught  by  the  Japanese.  I  am  not  aware  that  they  do  at 
present  make  any  such  beverage,  but  they  are  iuordinately  fond  of 
Japanese  sake.  They  will  do  almost  anything  to  get  sake,  and  they 
drink  it  cold  in  great  excess  whenever  they  can  obtain  it. 

The  usual  form  of  sake  cups,  which,  as  already  stated,  are  among 
the  treasures  of  the  household,  is  represented  in  Fig.  77.  The  pecul- 
iar carved  sticks  are  mustache-lifters.  These  are  made  by  the  Ainos, 
{IS  the  carving  shows,  but  some  of  them  are  lacquered.  The  Ainos  at 
8hari  and  also  at  Bekkai  claim,  as  1  understood  the  Jargon,  that  their 
ancestors  were  acquainted  with  the  nse  of  lacquer  and  that  they  made 
the  sticks.  I  am  disposed  to  doubt  these  statements,  but  it  is  a  ques- 
tion how  they  obtained  the  lacquered  sticks.  8ome  of  these  are  cer- 
tainly quite  old,  and  they  were  highly  valued  by  their  i>ossessors,  who 
j)robably  would  not  have  parted  with  them  but  in  consideration  of  a 
reward  of  sake  in  addition  to  the  price  demanded.  When  they  were 
obtained,  the  carvinjr  was  quite  lilled  with  dirt,  but  that  did  not  inter- 
fere with  their  proper  use  by  the  people. 


THE  AIN08   OF  YEZO,    JAPAN. 


459 


'  is  taken  with  niach  ceremony.  One  evening:  I  visited  tlie  Ainos 
-i,  a  buttle  of  sak^  in  my  pocket  and  a  paper  lantern  in  my  Uaod. 
cred  along  tlie  slioi-e  in  the  darkness  and  slowly  made  my  way 
Aiuo  village.  In  t4|)ite  uf  tlie  howling  and  barking  of  many 
lie  people  were  taken  by  surprise.  The  men  were  sprawIiDg 
in  tlie  dirty  board  floor  around  tlie  rectangular  fireplace.  When 
^eogiiizcl  tlieir  uninvited  and  late  visitor,  they  got  up,  spread  a 
iiatfor  me,  and  slguiBed  their  welcome  by  stroking  the  beard. 
I  handed  tliem  the  sak^  there  was  more  l>eard  stroking.  Then 
)t  some  sakiS  cups  and  a  tray  of  mustache-sticks,  finer  than  any 
leen,  and  began  the  ceremony  of  drinking.  A  sake.oiip  with  its 
such  as  is  represented  in  Fig.  77,  is  placed  in  front  of  the  chief 
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Sak^  Cup  iHiiSTx.tii,  AXD  UoumCHK  Sticks. 

itt.ing  on  Uio  floor  before  the  fire,  who  places  one  of  the  sticks 
the  top, !  s  shown  in  tlie  same  figure  77.  Then,  stroking  the  beard, 
I  the  Rtand  nnd  ciip  with  both  hands,  and  bows  the  head,  iramedi- 
eplacing  tlicin.  Sake  is  then  poured  in,  and  he  begins  to  recite  a 
irmnla,  which  continuits  in  a  low  voice  during  the  succeeding  op- 
18.  Taking  the  stick  in  the  right  hand,  precisely  as  one  would 
spoon,  the  end  is  dipped  into  the  Bak6  and  gracefully  moved  for- 
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wiUil,  as  though  throwing  some  sakd  into  the  fire.     Dipping  the  stick 

once  more,  ii  drop  is  thrown  over 
the  lett  shoiihler.  These  opera- 
tions are  repeated  two,  three,  or 
more  times.  The  stick  is  then 
replaced  on  the  cup,  the  whole  is 
ngain  raised,  and  finally  the  stick 
is  used  to  lift  the  mustache  while 
drinking. 

No  words  can  give  a  true  im- 
pression of  this  ceremony.  It 
must  be  seen  in  the  surroundings 
of  an  Aino  hut:  the  shiny,  black- 
ened rafters  above;  the  begrimed, 
bearded  faces  and  unkempt  hair, 
lighted  by  the  faint  gleam  of  a 
burning  wick  in  a  plate  of  oil, 
and  the  fitful  fiame  of  a  smoky 
wood  fire. 

At  Piratori  the  ceremony  was 
slightly  different.  I  noticed  that 
the  famous  old  chief  Benri.  who 
by  the  way,  it  may  be  remarked, 
speaks  of  Miss  Bird  sis  the  ^'  wo- 
man to  whom  he  told  so  many 
lies,'^  took  the  largest  share  of 
the  sake,  for  he  not  only  had  a 
large  cup,  but  it  was  filled  quite 
to  the  brim;  while  his  son  was 
served  with  acui)but  partly  filled. 
One  of  the  men  went  to  the  east 
window  and  tliere  performed  his 
ceremony  in  silence,  waving  his 
stick  three  or  four  times  to  the 
east. 

The  w  omen  sat  behind  the  men, 
and  the  latter,  after  having  them- 
selves drunk,  passed  the  cup  be- 
hind them  to  their  wives,  without 
turning.  But  the  women  do  not 
get  much,  for  the  Ainos  consider 
that  sake  was  only  made  for  the 
gods  and  men. 

Mr.  Batchelor  tells  us  that  in 

drinking  sake  **  three  drops  must 

be  given  to  the  fire  goddess,  three 

thrown  toward  the  east  wiiulow,  and  three  toward  the  northeast  corner 


Fig.  78. 
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of  tbe  but,  where  tbe  Aiiio  tiviiHuros  lire  kept,  and  tlien  tbree  drops 
must  he  offered  to  any  ctpecial  goi),  for  wbose  bttiicflt  tlie  libations  are 
offered,  or  to  wbom  tbe  Ainu  are  paying  worsbi p."  I  liitve  not  observed 
nuy  t<iii;li  regnlarity  in  tbcir  proceediags.  I  sbould  cay  tbey  were  as 
likely  to  oiler  two  or  four  drops  iiiHleud  of  three. 

Tlie  tiako  drinking  at  tlie  great  Aiiio  bear  fcaut,  an  witnessed  by  Dr. 
Scbeube,  is  desciibed  in  the  account  of  that  festival. 

SMOKINCi  APPAEATirs. 

The  amokiug  apparatus  consists  of  very  simple  wooden  pipes,  and 
tobacco  boxes  also  of  wood,  attached  with  cord  to  long,  carved  sticks, 
which  inny  be  stuek  tn  the  girdle.  Several  pii>es  are  shown  in  Fig,  78. 
The  pipes  may  or  may  not  have  i\  Kbort  inonthpiecu  uf  bamboo. 


Tlie  tobacco  Imxea  an;  usually  oval  i'L  shape  and  oftoa  viTy  well 
carved.  In  Fig.  Tit  three  of  these  arc  well  shown,  attacbe<l  to  their 
a  icks. 
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MUSICAL   INSTRUMENTS. 

The  Aiiios  are  not  a  very  nmsical  iwople,  uud  tbe  ouly  instrameilt 
tbat  can    positively  be   identified  as  their  own  in 
a  kind   of    JewN  imrp   made    of   bamboo.     Fig.  80 


A  UOKUBiruilft. 


shows  this  inHtrumeiit  and  how  it  is  i)laye<1.  Tlie  one 
in  tbe  Museum  <:o11ectiou  measures  5j  inches  in 
lengtb. 

There  is  a  kind  of  five-stringed  guitar,  whiuh  I  have 
oidj  seen  figured  lu  books.  At  the  Sapporo  Museum 
there  Is  a  three  stringed  iiistrumeut,  but  of  quite  a  dif- 
ferent sbajie.  The  former,  known  as  tbe  tonkari,  has 
been  described  by  Dixon  in  the  "Chrysanthemum 
Magazine,"  of  18.S2,  where  there  is  an  excellent  illus- 
tration ;  but  since  that  publiciitiou  is  not  now  accessi- 
ble, Fig.  81  is  copied  from  a  Japanese  um^tmono  l>elong- 
ing  to  Dr.  G.  Brown  Gootle.  Mr,  Blaekiston,  in  speak- 
ing of  this  instrument,  says  it  was  meutioned  by  a 
Japauese  traveler  in  Yezo  loug  before  the  Ainos  from 
Saghaliu  took  up  their  abode  iu  Ye7,o,  from  which  he 
infers  tbat  it  was  not  introduced  from  Saghalin.  It  is 
not  common,  and  iu  the  course  of  my  travels  \  was 
unable  to  diBcover  a  single  one,  although  the  iustru- 
ment  was  knowu  to  the  Ainos  in  different  sections  of 
the  country. 
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WEAVING. 

As  alrea().v  stated,  the  Ainos  use  tUu  hsttk  of  tbe  Ulmvs  montana, 
'hich  they  call  okiyo,  HomotiDies  also  the  bark  of  U.  campentHs,  for  the 
mniifauture  of  cIotL.  Tbe  liber  iu  Dot  disintegrated,  aa  for  spiunitig, 
ut  the  bark  is  softeiied  by  aoakitig  in  watvr  and  workiu;;;,  wlieu  it  is 
asily  separated  iuto  tliii),  wide  rjbbous,  and  tbeiie  are  readily  eplit  into 
mg,  slender  tbreatU.  These  threads  are  tied  togetlier  end  to  eud, 
'itbout  twisting,  aud  wound  iuto  balls.  Such  threads  are  used  for 
oCh  warp  and  woof. 

The  loom  ia  simple,  but  well  made.     Fig.  82  represents  an  Aiuo 


^omaa  engaged  in  making  the  ohiyo  cloth.  The  wearer  sits  on  the 
oor,  pausing  the  rope  at  the  lower  end  urouud  the  body,  aud  stretches 
be  viu*|)  by  loaning  back  against  it.  As  the  cloth  is  woven,  it  is  rolled 
n  the  stick  iu  the  well-known  manner. 

Hats  are  woven  in  tbe  same  manner  as  iu  Japan.  IMate  utv  repre- 
enta  an  Aiuo  woman  making  a  mat.  The  long  hinding-th reads  are 
reighted  with  stoues  at  the  end  aud  thrown  over  the  beam,  alternately 
ackward  and  forward,  twisting  the  threads  each  time.  Such  mats, 
arying  greatly  in  size,  are  in  universal  nse  among  the  Ainos.  They 
re  made  of  the  rush  kimwn  by  the  Japanese  as  iuge,  Scirpua  maritimtis, 
'hey  are  usually  woven  with  l>ro\vn  aud  black  squares,  arranged  in 
lecultar  but  regular  patterns.  The  colored  parts  are  made  with  dyed 
lark,  probably  because  the  rush  does  not  take  color  well.  The  bfirk  of 
ikinanoki  (Tilia  cordata)  is  usually  emjiloyed  for  the  colored  portiouK, 
nit  I  have  also  specimens  of  the  ohiyo  bark  from  Abasbiri,  whiuU  Wj>n« 
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been  colored  black  and  brown  for  the  same  purpose.  The  brown  color  in 
produced  by  soaking  the  bark  in  water  along  with  the  bark  of  JEsculm 
turbinata.  The  black  color  is  similarly  produced  from  the  bark  of  the 
han7iO'lciy{Alnu^  Maritima.)  The  suge  is  also  used  for  making  small 
ba^s.    iSiniilar  ba<i:s  are  sometimes  made  of  straw. 

The  bark  of  the  Linden  (  TUia  cordata)  is  much  used  for  twine,  auda 
strong  braided  cord  in  made  of  this  liber.  The  Aiuo  Ash-notB  are  made 
of  the  same  material. 

CARRYING   BURDENS. 

The  usual  mode  of  carrying  burdens  is  by  means  of  a  band  of  woren 
or  braided  ohit/Oj  (JlinuH  Montana  bark,  passing  over  the  forehead  and 
tied  behind  tlie  load  on  the  hack,  as  represented  iu  Plate  GV.    These 
bands,  called  tara  or  packaiiara^  are  used  also  for  carrying  babes  od 
the  back.     Soiiietiines  a  straight  stick,  about  15  inches  in  leogthfis 
tied  so  as  to  hang  horizontally  iu  the  proper  position  to  snppcwt  tbe 
burden,  as  shown  by  one,  of  the  bands  in  the  collection.    The  Aino 
women   make  great   use  of  these  tara.    They  will  carry  very  heavy 
loads  with  them,  and  it  is  enstomary  for  them  to  bring  large  tabs  of 
water  to  their  homes  precisely  as  the  man  represented  in  Plato  C?  is 
carrying  an  em]»ty  tub. 

MODE   OF   GREETING. 

The  Aino  ceremony  of  greeting  is  simple  and  pleasing.  The  two  hands 
are  placed  togc^tlier  with  palms  upward  and  outward.  They  are  theu 
gracefully  raised  to  the  chin  and  moved  downward,  stroking  the  Iod^t 
beard.  TIk^v  may  not  indeed  touch  the  beard,  but  the  movement  is  the 
same.  It  may  bo  shortened  to  a  mere  tiourish  of  the  hands,  jast  as  a 
bow  may  be  made  formal  or  short. 

It  is  now  (luite  customary  for  the  Aiuos  to  bow  in  greeting.  Some- 
times they  sc|uat  on  the  tloor,  and  then  bend  over  until  their  foreheads 
nearly  touch  it.  This  custom  is  undoubtedly  borrowed  from  the  Jap- 
anest%  and  is  not  at  all  ])leasing,  as  their  original  form  of  greeting  cer- 
tainly is.  A  good  description  of  the  usual  form  of  greeting  is  thus  giren 
bv  Mr.  Black iston  : 

My  Aino  was  a  Htran;;er  to  thoni^  jwoplo,  8o  on  int^etiuf;,  before  exchaogiDgftWoni, 
he  wiMit:  throiij^h  ix  «'«>nMnonion.s  form  orHulutation  Individually  with  each  of  the  prin- 
cij^al  nii'n.  This  thny  performed  l»y  «oiug  down  on  their  knocH,  holding  out  thehftoda 
with  the  palms  to;rRth«*r,  ruhbed  thorn  backward  and  forward  twice,  the  saloted 
party  followiii;,'  the  ni.»ti«ms  of  the  Halutin;;  ono,  tluMi  rai»od  both  handa  toalevel 
witli  thiM-hin,  palms  nj^prrmost,  lowcnul  th»Mn,  raised  thorn  aj^aiii,  dtroking  thebethl, 
loworod  thorn  and  porfornu'd  tho  last  operation  over  again,  which  completed  thecer- 


einon\ 


Mr.  ('ire*\v  llms  desrribcs  the  Aino  ^rrootinff  represented  iu  Plate  OVi, 
taken  Irom  tht*  Drij^imil  Japanese  drawinjj: 

The  thiv,.  rhi.fs  platMMl  their  loft  hands  ..vor  their  ri«ht  and  began  to  nib  th*>m. 
This  they  roMtnmed  to  do  for  ov^r  live  minutes,  during  which  time  they  looked  very 
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grave  and  regarded  the  foreigners  with  great  reverence.  They  then  raised  their 
hands  and  placed  them  on  top  of  their  heads  and  hroaght  their  hands  down  over  their 
faces  and  beards  and  uttered  a  whining  noise,  ending  with  a  sharp  cry  like  the  bark 
of  a  dog. 

I  have  never  seen  this  ceremony  carried  out  in  full,  as  described,  but  I 
doubt  not  the  description  is  correct,  for  I  have  observed  both  the  hold- 
ing of  the  hands  together  and  the  stroking  of  the  beard.  Another  form 
of  the  ceremony  (PI.  ovii)  represents  the  meeting  of  brother  and  sister, 
also  from  Mr.  Greey. 

The  man  held  the  woman's  hand  for  a  few  seconds,  then  suddenly  releasing  his 
hold,  grasped  her  by  both  cars  and  uttered  the  Aino  cry.  Then  they  stroked  one 
another  down  the  face  and  shoulders. 

This  form  did  not  come  under  my  observation,  nor  did  I  witness  any 
such  performances  as  the  saaie  author  describes  in  the  meeting  of  father 
and  son. 

MARRIAGE  CUSTOMS. 

The  best  account  of  the  marriage  customs  is  that  given  by  Dr. 
Scheube,  from  which  the  foUo>ving  particulars  are  abstracted:  the 
Aiuos  marry  early,  the  men  at  about  the  age  of  18,  the  women  at  16; 
l^olygamy  is  permitted,  but  not  much  practiced ;  morality  between  the 
unmarried  is  not  very  strictly  enforced,  but  children  born  through  such 
relations  are  no  bar  to  future  marriage. 

The  marriage  customs  resemble  those  of  the  Japanese.  The  parents 
usually  select  wives  or  husbands  for  their  children.  A  young  man 
rarely  courts  his  wife  directly,  but  through  a  go-between.  As  soon  as 
the  matter  is  satisfactorily  arranged  by  the  latter,  the  young  man 
sends  a  portion  of  sak6  to  the  parents  of  his  intended  bride.  After 
some  time  the  latter  sends  a  gift  of  sak6  and  an  inaoj  or  God-stick,  to 
the  bridegroom.  This  is  a  sign  that  the  marriage  is  to  take  place  on 
the  next  day.  In  the  evening  of  that  day  the  neighbors  assemble  at 
the  house  of  the  bridegroom's  parents.  The  bride  comes  in  company 
with  her  parents  and  the  intermediary.  They  depart  about  midnight 
to  reassemble  the  next  morning,  and  the  feasting  goes  on  for  2  or  3 
days,  according  to  the  circumstances  of  the  young  couple,  who  from 
henceforth  live  in  the  house  of  the  man's  parents. 

Not  many  children  are  born ;  usually  3  or  4,  and  more  boys  than 
girls.    The  children  are  suckled  until  4  or  5  years  of  age. 

Divorces  are  not  common.  A  man  can  only  send  his  wife  back  to  her 
parents  by  obtaining  their  consent. 

BURIAL  CUSTOMS. 

Burial  usually  takes  place  on  the  day  of  death  or  on  the  following 

day.    The  friends  and  relatives  assemble,  bringing  with  them  food  and 

8ak6,  which  are  placed  before  the  body  and,  after  the  burial,  shared  by 

all  in  common.    The  corpse  is  clothed  and  placed  in  a  wooden  coffin.^ 

H.  Mis.  129,  pt.  2 30 
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lying  at  fall  length,  witli  houaehold  implementa  and  weapons ;  but  no 
food  or  drink  is  oB'ered,  uor  is  either  plaued  on  the  grave.  The  cofBn  ia 
placed  in  the  ground,  with  the  head  to  the  east.  Each  moarner  throws 
earth  ujion  it  and  a  rude  monument  is  erected. 

It  is  difficult  to  find  the  burial  places,  wliich  are  in  desolate,  unfre- 
quented spots,  seldom  visited  l>y  the  people.  Dr.  8cheube  remarks  that 
tbo  Aiuos  give  no  thought  to  the  departed  and  seem  to  hare  a  dread  of 
visiting  their  graves.  Several  tonus  of  mouuments  are  represented  in 
Fig.  83,  standing  at  the  head  of  graves,  which,  however,  were  not 


grouped  together  in  the  manner  shown  in  the  picture.  Each  grave  is 
marked  by  an  upright  post  and  a  recumbent  tog.  The  one  on 
the  left  is  from  Urap,  not  far  from  Hokailate.  The  drawing  was  cupicil 
from  a  photograph.  The  two  in  the  middle  arc  from  Dr.  Scbeube's 
plate. 

The  straight  post  with  a  rude  X  and  pyramidial  ai)0\  represents  the 
form  of  several  munumcnts,  which  1  found  under  the  guidance  of  ft 
Japanese  near  Tokoro.  A  long  tramp  through  tangled  underbrush, 
soaked  by  the  recent  rain,  brought  us  to  a  lonely  spot  behind  the  vil- 
lage: The  posts  were  at  the  west  end  of  the  graves,  and  the  X  mark 
fneed  the  west.  It  was  not  on  the  side  overlooking  the  grave,  as  it  is 
ihown  to  be  in  the  drawing. 
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Tbe  height  of  the  monuments  varies  from  3  to  6  feet,  and  depends 
upon  tbe  age  and  position  of  deceased.  Monuments  for  women  are 
plain  posts,  not  so  high  as  those  accorded  to  men. 

Mourning  customs  vary  greatly  in  different  parts  of  the  island.  The 
period  of  mourning  may  last  three  days,  or  as  many  years.  This  is  a 
subject  concerning  which  little  seems  to  be  known.  Formerly  it  was 
the  custom  to  burn  tbe  houses  of  the  dead,  but  this  is  no  longer  done 
in  Yezo. 

PUNISHMENTS. 

lu  the  museum  at  Sapporo  tbere  is  a  collection  of  clubs,  carved  in 
rough  relief,  which  tbe  Aiuos  use  iu  punishing  wrong-doers.  Their 
punishments  are  severe,  but  tbey  do  not  take  life,  even  for  tbe  crime  of 
murder.  The  murderer  is  bound  to  a  cross  for  a  week,  and,  after  his 
release,  receives  some  good  advice  from  tbe  judge,  wbeu  he  again  takes 
his  place  as  an  houonible  citizen. 

The  clubs  are  used  for  punishing  thefts  and  other  crimes.  The  pris- 
oner is  stripped  to  the  waist,  and  heavy  blows  are  delivered  upon  the 
bare  back.  The  Ainos  also  have  certain  trials  to  prove  the  innocence 
or  guilt  of  the  accused  person,  such  as  tbe  trial  by  hot  water,  in  which 
a  stone  must  be  jncked  from  tbe  bottom  of  a  kettle  of  boiling  water, 
and  the  trial  by  a  heated  iron,  which  is  supposed  not  to  burn  the  flesh 
of  one  wrongly  accused.  Mr.  Batcbelor  states  that  a  murderer  has  his 
nose  and  ears  cut  ofT,  or  the  tendons  of  the  feet  severed.  These  cruel 
punishments  are  undoubtedly  old  practices  no  longer  in  vogue,  although 
one  can  not  speak  very  confidently  as  to  the  cause  of  tbeir  discontinu- 
ance, unless  it  be  due  to  Japanese  control.  H.  von  Siebold  has  sup- 
posed, from  these  old  customs  that  the  Ainos  were  once  a  savage  and 
warlike  people.  They  may  have  been  so,  as  one  might  infer  from  Jap- 
anese tradition,  but  it  seems  to  me  unsafe  to  make  the  assumption  on 
the  grounds  suggested  by  Von  Siebold.  Their  present  character  does 
not  sustain  it  in  any  way.  Sympathy,  regard  for  physical  suffering  of 
others,  are  not  early  developments  in  human  character.  Lingering 
traces  of  savage  heartlessness  and  cruelty  are  still  recognized  in  the 
practices  of  our  own  children. 

HUNTING  AND  FISHING. 

Wild  animals,  as  bears,  deer,  foxes,  and  many  others,  abound  in  the 
Yezo  forests,  while  tbe  sea  yields  an  abundance  of  fish  of  an  excellent 
quality.  Tbe  Ainos  are  brave  hunters,  and  they  are  largely  dependent 
on  tbe  chase  for  tbeir  animal  food  and  winter  clothing.  Their  bunting 
implements,  however,  are  of  tbe  rudest  description.  The  bears  of  Yezo, 
which  are  the  same  as  the  brown  or  grizzly  bear  of  North  America, 
are  large  and  dangerous.  At  certain  seasons  they  do  not  hesitate  to 
atUick  man,  even  entering  the  dwellings  in  search  of  food.    These  fe- 
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locious  brates  are  fearlessly  attacked  witb  such  iufeiior  weaiions  as  the 
bows  and  arrows  represeuted 
in  Fig,  84.  One  bow  in  this 
llgtire  was  obtained  frqm  sd 
old  man  at  SliRrt,  who,  in  a 
most  dramatic  manner,  illos- 
trnted  the  manner  of  shooting 
bctirs.  The  bow  is  strung  bj 
taking  the  free  end  of  the  string 
between  the  teeth  and  drawing 
up  the  slack  while  the  hands 
are  employed  in  bending  the 
wood.  The  best  bowsare  made 
of  tho  wood  of  Tdxtu  cuspidala. 
The  arrows  are  made  in  dif- 
ferent ways.  Some  of  them 
are  plain,  straight  shafts,  with 
iron  beads  and  feathered  ends. 
Not  long  since,  stone  heads 
were  in  utte,  but  now  Japanese 
iron  is  hammered  into  heavy 
barbed  points.  Since  the  in- 
troduction of  knives,  bamboo 
heads  have  been  adopted.  By 
so  cutting  the  bamboo  that  the 
hard  cortex  of  tho  stem  forms 
tho  point  and  edge,  rer^  ex- 
cellent arrow-heads  are  made. 
I  hare  seen  an  arrowhead  of 
this  kind  driven  fiom  a  bow 
into  a  board  with  great  force 
without  noticeable  injury  to 
the  iK>iiit.  The  shaft  is  iisaally 
made  iu  two  sections.  The 
notched  end  is  usually  a  length 
ofreed(r/ijn(/(Mi(e8)orof8crub 
bamboo,  at  the  lower  end  of 
which  the  feathers  are  tied 
with  liue  bark  fiber.  This  is 
joined  to  a  somewhat  shorter 
lengtli  of  wood,  the  upper  part 
of  which  ta])ers,  and  is  inserted 
into  the  base  of  the  bamboo  or 
buue  head.  Such  jointed  ar- 
gi  rows  are  shown    in   Fig.  84. 

Bowi,  amuws,  amdquivh.  The  heails  are    secured  with 

it^D  and  bindings  of  bark.  **"*  t-hey  are  easily  detached. 
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The  arrows  are  carried  in  quivers,  one  of  wbich  is  shown  in  the  fig- 
ure. Tlie  quiver  is  slung  under  the  left  arm  by  means  of  a  cord  passed 
over  the  shoulders  on  the  same  side. 

The  arrow  release  is  of  the  simplest  kind,  the  arrow  being  held  be- 
tween the  thumb  and  forefinger. 

Large  animals,  like  the  l)ear,  are  always  hunted  with  poisoned  arrows ; 
hence  it  is  not  necessary  that  the  bows  should  be  very  powerful.  If 
the  iirrow  only  penetrates  the  skin  it  is  sufiicient  to  kill  the  animal. 
Wherever  bears  abound,  the  woods  are  made  dangerous  to  travelers  by 
the  number  of  set-bows  with  poisoned  arrows,  so  arranged  that  when  a 
bear  or  other  animal  treads  upon  a  cord,  the  arrow  is  released  and  the 
deadly  shaft  enters  its  body.  A  Japanese  artist  has  represented  such 
a  device  in  Plate  cviii. 

The  preparation  ot  arrow  poisons  is  generally  held  by  savage  people 
as  a  secret  art,  which  they  do  not  readily  reveal.  The  method  of  ]>re- 
paring  the  arrow  poisons  of  the  Ainos  has  only  been  made  known  to  a 
single  traveler.  Dr.  B.  Scheube,  who  believes  that  his  information  is 
correct,  because  the  accounts  obtained  in  different  localities  entirely 
agree.    Dr.  Scheube's  account  is,  in  brief,  as  follows : 

The  young  side  roots  of  Aconitum  Japonicum  are  usually  gathered  in 
summer  and  dried  in  the  shade  until  fall.  The  roots  which  contain 
active  poison  become  softer,  while  the  others  grow  harder;  apparently 
a  process  of  fermentation  takes  place.  The  former,  after  removal  of 
the  skin,  are  rubbed  between  two  stones  to  a  pasty  mass.  There  is  no 
further  preparation.  This  material  is  either  spread  directly  upon  the 
arrowheads  or  preserved.  The  poison  preserves  its  activity  for  five 
months.  Dr.  Scheube  adds  that  in  every  village  the  poison  is  prepared 
only  by  a  few  old  men,  not  because  the  process  of  preparation  is  un- 
known to  the  others,  but  because  these  men  have  had  experience  in  its 
production.  Prayers,  magic  formulas,  and  the  like  are  not  recited  dur- 
ing the  preparation. 

The  activity  of  the  poison  is  tested  by  placing  a  portion  on  the 
tongue.  To  insure  its  action,  each  arrow  receives  portions  from  three 
different  preparations.  According  to  the  Ainos,  a  w^ouuded  bear  runs 
at  the  farthest  not  more  than  200  metres  before  falling  dead. 

Dr.  Stuart  Eldridge*  has  made  some  chemical  and  physiological  in- 
vestigations of  this  poison,  which  confirm  the  supposition  that  aconite 
is  the  active  ingredient  thereof.  But  this  writer  declares  that  the  pulp 
prepared  as  described  "is  mixed  with  other  ingredients,  wbich  I  have 
been  unable  to  identify,  but  which  are  probably  inert,  and  the  resulting 
mass  is  buried  for  a  tiuie  in  the  earth.  On  removal  from  the  earth,  the 
poison  appears  as  a  stiff,  dark,  reddish-brown  paste,  through  which 
fragments  of  woody  fiber  are  distributed.  The  poison,  when  applied  to 
the  arrow,  is  mixed  with  a  certain  proportion  of  animal  fat" 

I  was  able  to  obtain  two  specimens  of  the  poison,  which  are  in 
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tlio  ronn  of  lianl  lumpH. 


SiiecfiDeiift  of  tbe  plaot  froai  wbich  tbe 
{Ktisoii-  is  obtaiGed  were  also  collected 
anil  (lotcrmiiie*!  by  Mr.  Tbco.  Holm  as 
Aconitum  Japtmienm.  In  8o:n«  parts  of 
tlie  (toiiiitry  it  grows  in  great  nbiiuiluiiire, 
and  tbe  tine  x)i)rple  flowers  are  very  pleus- 
iiig  to  Die  eye. 

Small  aniitiaU  are  cangbt  in  rude,  but 
rather  iiigeiiioiis  bow  traps.  The  bow  is 
net  ill  a  fnuue,  as  in  a  croaabow.  The  heavy 
arrow-sbaft  ia  iiotulied  on  the  side  to  reoeivt- 
the  bowstring  and  cairios  a  T-liead.  Wheu 
tlie  trap  is  set,  t he  bait  is  placed  between  tiie 
T-head  ami  the  etu)  of  tiie  frame,  in  such  a 
luaniiei'  Ibat  any  attempt  to  remove  it 
releases  the  string,  auil  the  T- head  comes 
down  and  8eciii-ely  holds  tbe  animal. 

In  deer-shooting  they  have  a  |>ecnliar 
instruinout  made  of  bone  and  bamboo  with 
teolh  like  a  coaib,  with  which  they  can 
imitate  llie  cry  of  a  deer.  CoDcealed  in 
ambush,  tbu  hunter  tlius  calls  the  animal 
within  nmge  of  his  bow. 

Fishing,  a.s)U{)n»icutcondQcted,  is  mostly 
iu  the  bandu  of  the  Japanese.  This  is 
particularly  true  of  the  coast  fiaheries. 
Aino  settlements  are  occasionally  to  be 
found  along  the  bauka  of  tbe  larger  rivers 
and  Ibeir  imimrtaut  tribataries,  where  the 
most  primitive  devices  are  still  in  use. 
Perhajts  tbe  moat  cnrioas  of  their  devices 
is.-vkindof8i>ear,wbicbJ8  8liowQ  in  Fig. 85. 
This  is  lashed  to  a  long  shaft,  and  is  used 
for  s)K>aring  wiliuon  from  cauoes or  on  the 
river  t>ank.  The  curved  gaff  ia  made  of 
irvtn.  It  is  soi'ured  to  a  line  pasaiug through 
the  spear  end,  ami  tbe  shank  rests  iu  a 
grtM^ve  in  one  side,  as  ahowu.  When  the 
lisb  is  strnek,  tbe  gaff  turns  over,  as  repre- 
s<>nteil  l>>'  the  dotte<]  line,  and  books  into 
tho  tlesb.  Iield  only  by  the  line  or  strip  of 
bide,  by  wbieb  the  tish  is  palled  In.  Mr. 
Ittuekiston  b;is  di'$«-ril»ed  the  use  of  this 
sjtt^ir  in  the  following  wonls: 


IM  «Mil«r  mitXtt  At  Mmv  >AtiK'  .liil 


V  [<!>' 


ip*rt  in  th«  me  of  Um 
inotioB  a*  Mneb  m3 
ih  U  "  JKbbeii*  wIiL- 
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ont  the  pole  leaving  the  haud.  They  have  wonderful  sight  for  fish  under  water. 
Their  deicterity  is  iiidiieod  hy  their  using  tbe  spear  almost  from  iufancy.  You  cau 
not  go  ou  the  river  any  day  during  the  saliuou-trout  season,  provided  the  water 
is  clear  enough,  without  meeting  brown  urchius  of  all  sizes  prowling  along  under 
the  steep  banks  iu  small  canoes,  or  crouching  ou  fallen  tree-trunks,  peering  down 
through  the  iuterbtices  of  masses  of  driftwood,  with  their  spears  ready  for  a  dart 
at  the  fish.  It  is  ver}'  pretty  to  see  tbe  men  chasing  the  tisb  in  their  canoes,  in 
which  tbey  stand  upright  and  guide  back  and  forth  hy  using  the  blind  end  of  their 
speur  pole,  at  times  making  sudden  rushes  with  cries  of  excitement  to  head  off  a  lish; 
at  others  allowing  the  canoe  to  tloat  down  with  the  current,  while  they  scan  every 
inch  of  the  water  to  detect  a  passing  or  stationary  llsh,  with  their  spears  poised  at 
arnrs  length  above  the  head  ready  for  a  strike,  standing  often  ou  the  gunwale  of  the 
canoe  iu  order  to  get  a  downward  view  into  the  water.  Their  positions  often  in  such 
cases  are  grand,  while  their  features,  worked  up  to  the  highest  expression  of  expect- 
uney,  make  a  most  animated  picture  of  savage  life.  The  Aiuo  seems  then  really  in 
his  element,  even  more  so  than  when,  mounted  bareback  ou  a  horse  with  only  a  rope 
halter,  he  is  seen  flying  over  plain,  swinging  a  lasso  around  his  head,  driving  a  herd 
of  half  wild  ponies  toward  a  corral. 

Mr.  Blackistou  describes  a  peculiar  nietbotl  of  catching  salmon,  as 
follows: 

On  the  Kaminoknni  Kiver  I  found  the  people  preparing  salmon  weirs,  which  they 
build  of  stakes,  brush,  and  mats,  funnel-shaped,  near  the  bank  in  such  a  way  that 
most  of  the  tish  must  pass  through  them.  At  night  they  squat  alongside,  having  a 
gatf  iitted  to  a  pole,  limber  at  its  end.  This  they  keep  on  the  bottom  or  allow  to  drift 
along  the  bottom  inside  the  weir,  and  when  they  feel  a  fish  jumping  over  the  stick, 
suddenly  jerk  it  toward  them  and  so  gaff  the  salmon. 

Another  form  of  spear,  double-beaded,  is  also  shown  in  Fig.  85.  This 
two-headed  spear  is  used  for  spearing  seals,  whales,  turtles,  and  large 
fish.  The  two  bone  or  iron  barbs  are  merely  pressed  on  the  tips  of  the 
shaft,  so  as  to  be  readily  disconnected  and  left  in  the  body  of  the  animal. 
They  are  screwed  to  the  ends  of  a  tough  strip  of  hide,  to  the  middle  of 
which  is  attached  the  long  braided  rope.  The  shaft  is  11  feet  in  length 
and  has  a  crotch  at  the  end  over  which  the  line  passes. 

It  is  customary  to  poison  tbe  lieads  for  seal  fishing.  The  manner  of 
using  this  spear  is  shown  in  Plate  cix,  taken  from  a  Japanese  draw- 
ing. Here  and  there  along  rapid  streams  the  Ainos  build  dams  of  stone 
and  brush  wood,  which  cause  the  water  to  flow  througli  narrow  aper- 
tures with  unusual  force.  Just  below  these  openings  large  flat  plat- 
forms of  boards  are  placed.  The  fish,  swimming  up  the  current,  reach 
these  dams,  and  in  attempting  to  pass  the  obstructions  some  of  them 
fail,  and  the  force  of  the  water  throws  them  upon  the  platforms,  where 
the  fisherman  easily  secures  them.  The  native  fish-nets  are  made  of 
the  strong  twisted  linden  bark.  The  fisheries  of  the  coast  are  very  im- 
portant, but  tis  conducted  now  they  can  scarcely  be  regarded  as  an 
Aino  industry,  since  they  are  controlled  by  tbe  Japanese  who  engage 
the  Ainos  in  the  work.  Immense  numbers  ot  herring  are  converted 
into  an  excellent  fertilizer,  which  is  shipped  to  enrich  the  soil  of  the 
main  island,  and  even  tons  of  the  beautiful  and  valuable  salmon-trout, 
or  spring-salmon,  as  it  is  called  ou  the  west  coast  of  the  United  States, 
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are  each  year  utilized  for  tbe  same  purpose.  The  true  salmon  is  also 
abuDilant  on  the  coast.  The  fisheries  of  Yezo  are  too  valuable  to  be 
couducted  in  the  present  careless  and  wasteful  manuer,  and  by  proper 
government  control  might  readily  become  a  great  source  of  wealth  to 
Japan. 

BOATS. 

The  ordinary  river  boats  or  canoes  are  dugouts.  A  common  form  ia 
shown  in  Plate  ex,  from  Tokoro  on  the  north.  A  dififerent  form  from 
Urap  is  repre8ente<l  in  Plate  cxi.  The  dimensions  of  a  dugout  at  Tesi- 
kaga,  a  small  village  far  up  the  Kusuri  Kiver,  were  as  follows: 

Width  of  ends inches..     11 

Width  of  middle do....     28 

Length,  about feet...     26 

This  boat  was  made  of  a  single  log,  with  considerable  sheer  at  the 
ends. 

Boats  intended  for  rough  water  are  often  built  with  dugout  logs  for 
the  bottom,  and  a  free-board  of  considerable  height  made  of  planks 
bonnd  on  with  b<irk  lashings.  Many  of  the  large  fishing  boats  are  made 
in  this  manner  and  they  are  exceedingly  strong.  They  measure  per- 
haps 50  feet  in  length  and  10  feet  beam,  with  a  great  sheer,  especially 
in  front. 

BELiaiON. 

The  Aino  religion  is  a  very  primitive  nature-worship.  The  gods  are 
invisible,  formless  conceptions,  known  as  Icamui^  such  as  the  house  god, 
the  god  of  fire,  and  the  deities  of  mountain,  forest,  sea,  and  river. 
The  sun  and  moon  occupy  a  subordinate  position  among  them.  There 
are  no  priests  nor  temples,  but  within  every  house  there  is  one  corner 
sacred  to  the  house-god.  The  god  of  fire,  who  is  esteemed  highest  of  all, 
is  worshiped  at  the  fireplace  ia  the  middle  of  the  room.  The  others 
receive  their  due  at  the  nusha  kamui,  or  sacred  hedge  (PI.  cxii),  which 
will  be  described  in  the  account  of  the  bear  feast  further  on.  It  might 
naturally  be  supposed  that  this  rude  structure  of  branches  and  poles 
represents  what  was  originally  a  hedge  or  fence  built  around  the  house 
for  protection  against  the  inroads  of  wild  beasts,  or  possibly  against 
enemies.  The  skulls  of  bears  and  foxes  may  have  originally  been  placed 
upon  the  hedge  as  charms  against  evil.  All  this,  however,  is  purely 
speculative;  but  there  is  a  picture  in  Mr.  Greey's  book, "  The  Bear  Wor- 
shipers  of  Yezo ''  (p.  105),  representing  a  house  of  rather  unusual  form, 
which  is  shown  to  be  protected  on  at  least  three  sides  by  a  rude  sort  of 
fence,  such  as  may  well  be  regarded  as  an  early  counterpart  of  the  nwha 
kamuL 

In  addition  to  the  sacred  hedge,  upon  which  the  bear  and  fox  skulls 
are  displayed,  there  is  a  smaller  hedge,  before  which  the  hulls  of  food- 
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graiDS  are  thrown  in  heaps.  This  is  known  as  the  murukuta-nuska 
(muru  halls,  kuta  to  throw),  and  it  is  under  the  special  protection  of  a 
female  deity,  who  would  be  offended  if  the  hulls  were  thrown  broad- 
cast over  the  ground. 

Storms  are  caused  by  the  strife  of  the  thunder-gods  wlio  dwell  in  the 
clouds.  These  gods  are  avssociated  with  the  lion,  for  it  is  related  that 
the  people  once  caught  a  lion,  4^hich  escaped  on  a  black  cloud.  The 
thunder  is  the  noise  of  battling  hosts,  and  the  glancing,  swords  the 
lightning.  At  least  so  H<iys  Dr.  Scheube,  but  the  idea  is  almost  too 
poetical  for  the  Aiuos. 

Some  of  the  Japanese  deities  have  found  a  place  among  the  native 
gods,  but  these  are  foreign  to  the  spirit  of  the  Aino  religion  and  can 
scarcely  receive  great  reverence.  In  one  house  1  saw  three  shrines, 
evidently  representing  the  Japanese  kami  dana.  Before  one  of  them 
were  some  fiided  artiAci<il  flowers  standing  in  bottles  clearly  labeled 
"  Lemon  Drops,  J.  T.  Morton.'' 

The  Japanese  hero  Yoshitsune  is  supposed  to  have  fled  to  Yezo,  and 
is  generally  regarded  as  the  famous  personage  known  to  the  Ainos  as 
Okikurumi.  It  is  said  that  the  Ainos  have  only  a  single  divinity  of 
human  origin,  the  ancestor  of  the  race,  Aioina.  Nevertheless,  there 
has  long  been  a  simple  shrine  to  Yoshitsune  on  the  summit  of  a  hill 
near  Piratori,  which  Miss  Bird  has  described.  But  this  author*  refers 
to  Yoshitsune  as  ^^  the  great  god  of  the  mountain  Ainos."  It  is  even 
doubtful  whether  the  Ainos  did  in  fact  worship  Yoshitsune  as  a  god; 
certainly  it  is  incredible  that  he  should  be  elevated  to  the  high  place 
assigned  to  him  by  Miss  Bird.  I  was  myself  on  the  spot,  with  the 
famous  chief  Benri  as  my  guide,  but  a  recent  storm,  which  had  delayed 
me  by  making  the  rivers  impassable,  had  also  blown  the  shrine  away, 
and  its  fragments  were  lying  scattered  down  the  steep  hill-side. 

The  Ainos  have  but  few  religious  symbols.  The  most  important  of 
these  are  the  inaoj  frequently  called  god-sticks,  three  forms  of  which 
are  represented  in  Fig.  86.  In  some  way,  not  very  clearly  understood, 
these  represent  the  gods.  One  or  more  will  always  be  found  stuck  in 
the  ashes  of  the  fireplace,  and  others  here  and  there  at  convenient 
places  on  the  wall  of  the  house.  They  are  simply  ingeniously  whit- 
tled sticks,  usually  of  willow,  with  the  long  curled  shavings  pendant. 
Some  have  short  spirals  directed  upward  and  are  covered  with  bark  at 
the  lower  end.  Further  notes  upon  their  variety  and  use  will  be  found 
in  the  course  of  the  description  of  the  bear  feast. 

The  sacred  quiver  is  made  of  carved  wood  with  various  metallic 
trimmings  representing  the  sun  and  moon.  It  is  associated  with  the 
house  god,  but  during  the  great  bear  feast  it  is  hung  on  the  sacred 
hedge.  The  skulls  of  bears  and  foxes  are  placed  on  the  sacred  hedge. 
The  former  are  by  far  the  more  common,  but  every  house  is  said  to  con- 
tain at  least  one  fox  skull,  which  may  be  a  tretisure  handed  down 
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tlirougli  aereral  c^'K^riitiotiR.  Tbe  skull  of  a  fox  ia  sapposed  to  ward 
oft' evil  fiotu  tlie  house.  It  iit  Bometitues  carriod  totlie  bant  audtosea 
as  a  protection  against  evil  spiritii.    It  is  also  coDsulted  as  au  oracle, 


au<l  questioned  concerning  articles  lostnrstolcii,  or  wlieii  tisliermeii  lose 
tlieir  way  at  sea,  in  order  to  learn  tlie  direction  home. 

FORTUNE-TELLING. 

The  manner  of  consnitiiig  the  fox-sknll  oracle  has  been  described  by 
Dr.  Scheiib*'.  After  preaeiitiiig  a  drinkofl'ering,  tbe  skull  is  taken  in 
tlio  two  hands  while  a  prayer  is  spoken.  Then,  placing  the  niiderjaw 
on  )iis  bead,  tbe  person  bows  forward  nntil  it  falls,  and  tbo  direction 
towards  which  it  poitit»,  indicates  tbe  place  where  the  lost  or  stolen 
article  is  to  be  found.  If  the  jawbone  falls  on  its  side,  or  so  that  the 
teeth  arc  down,  the  answer  is  not  decisive  and  tbe  question  must  be 
repeated.  A  thief  discovered  in  this  manner  is  not  brought  to  trial, 
but  the  owner  of  the  property  wails  patiently  until  the  ofl'ender  brings 
back  the  stolen  goods  and  seeks  forgiveness.  The  Aiuos  also  reail  the 
lines  of  the  palm  of  the  hand. 

THE  BEAR  FEAST. 

The  great  Aiuo  festival  is  tbe  so-called  bear  feast,  which  is  celebrated 
in  September  or  October.    This  festival  is  of  such  an  importaut  cbarac- 
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h  r  as  to  be  worthy  of  a  full  description ;  but,  since  I  was  unable  to  be 
presontat  a  celebration  myself,  I  can  do  no  better  than  to  g:ive  a  rather 
full  account  of  the  ceremonies  as  witnessed  by  Dr.  Scheube,*  who  has 
published  the  only  complete  description  yet  given  by  an  eye  witness. 
The  original  article  is  rather  long,  but  in  somewhat  condensing  the 
[lescriptiou  it  is  believed  that  no  detail  of  importance  or  signiticance 
lias  been  omitted. 

Before  entering  upon  a  description  of  the  festival  the  bear-cage  and 
nusha  kamui  should  be  noticed.  The  bear  cage  is  represented  in  Plate 
nxui.  The  cages  are  all  of  this  general  form,  built  of  logs  notched  at 
the  ends  so  as  to  hold  securely  together.  The  bear  sometimes  makes 
most  strenuous  ettbrts  to  free  himself  by  scratching  and  gnawing  with 
[lis  teeth  through  the  tough,  heavy  rails,  so  that  it  becomes  necessary 
Vo  out  the  old  ones  and  replace  them  with  others.  This  is  easily 
.jVj  owing  to  the  manner  of  putting  the  cage  together,  any  rail 
zau  be  replaced  by  prying  up  those  above  it. 

I  SUV  manv  such  bear-cages  in  the  course  of  my  travels  in  Yezo,  but 
ic  lb  .  ..I  mat  they  are  less  numerous  now  than  they  formerly  were. 
The  nusha  kamtii,  or  sacred  hedge,  already  referred  to,  is  represented  in 
Plate  cxii,  from  a  photograph  taken  at  Urap.  It  is  also  shown  in  some 
of  the  succeeding  plates.  This  rude  hedge  of  rough  poles  is  an  impor- 
tant structure  in  connection  with  theceremony  about  to  bo  described,  as 
well  as  in  other  religious  observances.  The  significance  of  the  name 
is  not  exactly  ''temple,"  but  it  is  the  nearest  approach  to  "temple"  in 
the  Aino  language.  Before  it  prayers  are  recited  to  most  of  the 
gods,  although  not  to  all,  as  we  shall  see.  It  is  here  designated  '^  sacred 
hedge"  for  convenience. 

Dr.  Scheube  witnessed  the  bear  feast  in  1880,  and  his  account  reads 
substantially  as  given  below.  Plates  cxiv  to  cxvii,  illustrating  the 
:*erenionies  at  the  bear  feast,  are  reproductions  of  Japanese  drawings,- 
from  a  makimono  formerly  belonging  to  Mr.  Edward  Greey,  now  in  pos- 
session of  the  Assistant  Secretary  of  the  Smithsonian  Institution,  Dr.  G. 
Brown  Goode.  Dr.  Scheube  has  given  two  illustrations  of  the  cere- 
mony, which  are  substantially  the  same,  although  in  one  picture  the 
I'rushed  bear  has  his  head  directed  toward  the  sacred  hedge,  while  the 
men  sit  with  their  backs  against  the  hedge.  Perhaps  there  is  no  estab- 
lished custom  in  the  matter,  and  such  incidental  changes  are  of  no  sig- 
uiticance. 

THE  BEAR  CULTUS   OF  THE  AINOS. 
[Condensed  from  Dr.  11.  Schenbe.] 

According  to  the  accounts  of  travelers  concerning  the  Ainos,  the 
bear  is  honored  by  this  peculiar  people  As  a  god.     But  it  would  be  an 


*  Der  BUrencnltus  nnd  die  Biirenfestc  des  Aiiio8,  uiit  eini^eu  BeuierkiiDj^en  liber  die 
rUu/e  deraelben.  Mittheilangeu  der  Deut;iclicn  GeseliHchat't  fUr  Natur-  und  Vulker- 
Icuode  OfltaBieus,  Dec,  loSO. 


476  REPORT   OF   NATIONAL   MUSEUM,  1890. 

error  to  suppose  that  the  Aiiios  regard  the  bear  as  a  god  in  the  same 
sense  as  they  do  the  God  of  Fire,  for  example,  or  nuy  of  their  other 
numerous  deities.  The  bear  is  called  Kimui;  KamuiKamui  is  an  Aino 
wonl  having  about  the  same  meaning  as  the  Japanese  Kami^  and  per- 
bans  is  derived  from  it.  But  the  same  word  is  used  as  an  honorable 
appellation  for  foreign  visitors,  upon  whom  we  can  not  possibly  believe 
they  would  confer  the  attributes  of  a  deity. 

The  Ainos  have  good  reason  to  respect  the  bear.  It  is  a  most  valuable 
animal,  affording  them  food  and  clothing  and  a  medicine,  the  bear-gall, 
which  is  greatly  prized.  On  the  other  hand,  it  can  do  them  great  injury, 
as  when  it  destructively  enters  their  dwellings  and  kills  their  domestic 
animals.  Therefore  it  is  natural  that  they  should  seek  to  propitiate 
the  bear,  to  confer  upon  him  a  title  of  great  honor,  and  that  they  should 
consider  an  atonement  necessary  for  putting  him  to  death.  They  place 
the  skull  of  the  dead  bear  on  the  sacred  hedge,  the  nusha  kamuij 
which  is  found  on  the  east  side  of  every  house,  where  it  is  held  sacied 
and  honored  as  a  representative  of  the  gods  under  the  name  Kamui 
marapto.  The  7iu8ha  kamui^  god's  fence,  or  sacred  hedge,  (PI.  cxii) 
is  where  the  various  gods  are  worshiped,  except  the  God  of  Fire  and 
the  housegod,  to  which  offerings  are  made  at  certain  places  within  the 
house.  The  bear  feast  is  named  iomante.  This  ceremony,  as  well  as  the 
preliminary  fee<ling  and  rearing  of  a  young  bear,  has  also  the  motive 
of  an  atonement  to  the  whole  bear  tribe  for  the  killing  of  its  brothers 
and  sisters. 

At  the  end  of  winter  a3*oung  bear  is  caught,  placed  in  a  cage  (PI. 
GXiii),  and  reared  in  the  village.  At  first  it  is  suckled  by  the  wife  of 
the  captor,  afterwsirds  fed  with  fish.  The  bear  festival  usually  takes 
place  in  September  or  October,  by  which  time  the  young  bear  has  grown 
so  large  and  strong  as  to  threaten  to  break  the  cage.  The  Ainos  first 
endeavor  to  exculpate  themselves  before  the  gods  for  what  they  are 
about  to  undertake.  Having  rendered  the  bear  every  favor  possible, 
they  can  no  longer  keep  him  in  captivity;  therefore  it  is  necessary  to 
kill  him. 

The  man  who  gives  the  feast,  assumes  the  expense  thereof  and  in- 
vites his  relatives  ivnd  friends.  Such  a  festival  is,  considering  the  pov- 
erty of  the  Ainos,  very  expensive,  for  enormous  quantities  of  sak^  are 
consumed.  Hence  it  is  considered  a  great  honor  to  give  a  bear  feast 
At  the  present  time  the  bear  feasts  are  becoming  more  and  more  in- 
frequent. On  the  east  coast,  so  far  as  I  traveled  (from  Tomakomai  to 
Volcano  Bay),  no  bear  feast  had  been  held  for  several  years.  The  same 
remark  applies  to  the  district  around  Mori,  on  Volcano  Bay.  I  have 
generally  seen  caged  bears  oidy  on  the  road  from  Urap  to  Oshamambe. 
In  this  region  I  found  the  Ainos  least  affected  by  culture.  Here,  in  the 
small  village  of  Kunnai,  I  spent  the  day,  which  will  be  the  subject 
of  the  following  description  : 

On  the  10th  of  August  of  this  year,  about  noon,  I  arrived  at  Kunnai, 
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3"ri"  from  Oshtimambe.  Tlio  boat,  in  whoae  house  the  bear  feast  was  to 
be  celebrated,  met  us  with  friendly  greetiugs.  The  people  all  wore  their 
best  clothes  which,  indeed,  when  the  nuclean  habits  of  the  Aiitos  are 
considered,  is  not  saying  much.  On  festive  occasions  they  frequently 
wear  fine  old  Japanese  garments.  It  is  a  comic  picture  to  see  a  worthy 
old  Aiuo  in  a  long  silk  gown,  richly  decorated  with  embroidery,  which 
may  have  served  years  before  in  the  wardrobe  of  a  Japanese  singing  or 
dancing  girl,  now  indeed,  with  its  faded  colors  and  spots  of  dirt,  show- 
ing but  tittle  of  its  original  beauty.  The  older  men  wear  a  peculiar 
bead-dress  (Pie-  ^~)  name^l  skaha  umpe,  a  kind  of  crown,  worn  only  on 


CLIItHONIAL  BABK  HSAU- 


great  occasions.  This  is  plaited  of  the  bark  of  a  wild  vine  and  adorned 
with  spiral  shavings,  bear's  claws,  vine  tendrils,  etc.  Its  dark  color  is 
due  to  the  smoke,  which  tills  every  Aiuo  bat  at  all  times  of  day  and 
year,  and  which,  apart  from  the  difi'ereut  odors  and  insects,  makes  a 
sojourn  within  very  unpleasant.  The  women,  also,  among  whom  there 
was  not  a  pretty  face,  far  loss  a  beautiful  one,  had  put  on  their  best, 
including  necklaces  and  strings  of  beads.  Some  had  silk  dresses  and 
one  had  a  velvet  hcad-clotb,  with  which  the  hair  was  bound  over  the 
forehead.  The  entire  company,  cousisling  of  about  thirty  persons,  was 
already  assembled.  After  looking  about,  meeting  the  principal  person- 
ages, and  visiting  the  caged  bear,  we  entered  the  but,  where  the  feant 
began  with  a  solemn  ofi'erin^  ot  sake. 

The  house  was  cleaner  and  more  orderly  than  any  I  have  seen  in  the 
vicinity.  The  household  treasures,  principally  old  swords,  sacred  ob- 
jects, ornaments,  and  drinkiug  cups,  were  displayed  along  the  north 
side.  In  the  northeast  corner,  which  is  sacred  to  the  boose-god,  new 
inao  were  stuck  upon  tbe  wall. 

The  inno  are  sticks  three-quarters  of  a  metre  in  length,  with  spiral 
sfaavings  attached  (^ig.  86). 

The  kind  of  wood  of  which  these  are  made  difi'ers  in  different  locali- 
ties,   lu  tbe  country  from  Mori  to  Oshamambe  ft  Uu^  (^1  «l»us^^»i'& 
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cherry  is  used  (Carnus  hrachypoda,  Jap.ntisru  no  ki)j  while  on  the  opiK)- 
site  side  of  Volcano  Bay,  at  Morobetsu,  and  on  the  east  coast  of  Makawa 
and  south,  tbe  willow*  is  used.  These  sticks  or  inao  have  the  same 
meaning  as  tbe  gokeii  of  the  shinto  temples  of  the  Japanese. 

Shavings  of  the  same  wood  are  attached  to  all  sorts  of  objects,  especi- 
ally to  such  as  are  used  on  festive  occasions.  Inao  were  placed  on  the 
four  corners  of  the  bear  cage.  In  the  fireplace,  in  the  middle  orthe  hut, 
an  inao  was  set  up.  Around  the  fire-place  mats  were  spread,  ou  which 
the  company  was  seated.  The  host  first  made  an  offering  of  sak^  to  tbe 
fire  go<l,  in  which  he  was  followed  by  tbe  guests.  Then  another  offering 
was  made  to  the  house  god  before  the  corner  sacred  to  this  god. 

During  tbe  ceremony  the  Ainos,  seated  on  the  mats,  first  raise  the 
drinking  cup  with  tbe  left  hand  to  tbe  forehead,  while  the  right  hand 
is  somewhat  raised  with  the  palm  upward.  Then  tbe  moustache-stick, 
which  has  thus  far  rested  across  tbe  top  of  the  drinking  cup  (Fig.  77),  is 
dipped  into  tbe  S}ik6  and  a  few  drops  thrown  into  tbe  fire,  the  stick 
being  moved  several  times  back  and  forth  above  tbe  cup.  At  the  same 
time  a  prayer  is  murmured.  This  ended,  the  sak6  is  drunk  in  large 
draughts,  while  the  moustache  is  held  up  with  the  stick.  This  ceremony 
not  only  takes  place  on  festive  occasions,  but  is  carried  out  whenever 
sak6  is  drunk.  While  tbe  gods  were  receiving  their  ofierings  and  the 
drinking  vessels  passed  from  hand  to  hand,  many  greetings  were  ex* 
changed,  and  I  was  again  made  welcome  by  a  long  speech  from  the 
host. 

Meanwhile  tbe  woman  who  had  reared  the  bear  was  sitting  at  one 
side,  very  sad,  at  times  in  tears.  Her  sorrow  was  certainly  not  pretended. 
She  also  presented  a  drink  offering,  and  two  other  old  women  did  the 
same.  Tbe  drinking  ceremony  of  tbe  women  is  much  simpler  than  that 
of  the  men.  They  merely  raise  the  wine  cup  once  before  drinking  and 
pass  tbe  forefinger  across  tbe  face,  under  tbe  nose. 

After  tbe  close  of  tbe  ceremony  in  tbe  bouse,  offerings  were  made 
before  tbe  bear  cage  by  tbe  host  and  others.  Tbe  bear  also  received  sev- 
eral drops  of  sak6  in  a  shell,  which  be  immediately  turned  over.  Then 
began  a  dance  of  tbe  women  and  young  maidens  before  tbe  cage  (PI. 
cxiv),  which  continued  a  long  time,  with  short  interruptions.  With 
faces  turned  toward  the  cage,  and  slightly  bent  knees,  rising  on  the 
toes  and  bopping  up,  they  moved  in  a  circle  around  the  cage,  clapping 
ibe  bands  and  chanting  a  low,  monotonous  song  of  a  few  words  oft  re- 
peated. The  hostess  an<l  a  couple  of  old  women, — who  may  have  reared 
many  bears, — danced,  with  tears,  and  tenderly  caressed  the  bear;  but  the 
young  people  laughed  and  sang.    Bruin  gradually  became  aroused  by 


*  I  fouud  the  willow  iu  almost  universal  use  for  inao  throughout  the  greater  part 
of  the  island.— K.  II. 

tThe  author  is  iu  error  here.  The  gohei  do  not  represent  the  gods.  They  are 
simply  offerings,  originally  offerings  of  cloth,  now  represented  by  strips  of  cot  paper. 
The  iutto  seem  to  represent  the  god.  There  is  no  reason  to  suppose  they  are  in  any 
way  related  to  the  Japanese  symbols. ->R.  H. 
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the  noise  around  him,  and  began  to  jump  about  in  the  cage  and  set  up 
a  mournful  howl. 

At  the  same  time  our  attention  was  directed  to  another  scene  before 
the  sacred  hedge.  The  hedge  was  decorated  with  five  new  inao,  to 
which  leaves  of  bamboo  were  attached.  The  bamboo  leaves  signify 
that  the  dead  bear  may  again  come  to  life.  Perhaps  the  evergreen 
color  of  the  leaves,  or  the  iudestructible  character  of  the  bamboo,  has 
led  to  its  use  here.  In  addition  to  this,  swords  and  sacred  quivers, 
known  as  ikayup  or  iJcor-Jcamui^  were  suspended  on  the  hedge.  There 
were  also  bows  and  arrows,  the  latter  always  three  in  number,  with 
which  the  bear  was  to  be  shot,  and  ear-rings  and  necklaces,  to  be  laid 
on  the  bear  after  death.  The  men  now  found  another  opportunity  to 
drink,  and  they  made  their  drink-offerings  before  the  sacred  hedge. 
This  time  the  Otena,  or  chief  of  Oshamambe,  made  the  beginning. 
Three  young  men,  who  afterwards  took  the  bear  from  the  cage,  each 
added  two  inao.  Alreaily  there  were  noticeable  signs  of  the  industri- 
ous application  of  tlie  drinking  cup,  and  some  men,  hilarious  with  sake, 
began  to  dance  before  the  hedge,  with  their  hands  raised  to  heaven  to 
make  their  happiness  known  to  the  gods,  and  this  became  more  fre- 
quent as  the  feast  continued. 

The  bear  was  taken  out  of  the  cage  by  the  bravest  young  Aino, 
assisted  by  two  others.  Donning  a  fine  garment  owned  by  the  chief, 
he  climbed  to  the  top  of  the  cage  and  removed  the  stones  and  top  logs, 
and  threw  a  rope  around  the  neck  of  the  bear.  With  this  the  bear 
was  drawn  out  of  the  cage  and  led  around  for  a  time,  that  he  might 
once  more  enjoy  a  sense  of  freedom  before  his  death.  Then  he  was 
made  a  target  for  the  archers  and  shot  with  arrows  which,  instead  of 
the  pointed  heads,  bore  blunt  wooden  ends  decorated  with  bits  of  red 
cloth  (Plate  cxv). 

Next  the  bear  was  taken  before  the  sacred  hedge,  a  piece  of  wood 
placed  in  his  mouth,  and  he  was  crushed  to  death  in  a  manner  shown  in 
the  Japanese  illustration  (Plate  cxvi).  The  poor  animal  died  without 
a  groan.  The  women  danced  around,  with  lamentations,  and  struck  the 
men  to  manifest  their  indignation  at  such  cruelty.  The  skin  was  then 
cat  in  the  middle  line  of  the  belly.  The  bear  was  laid  on  a  mat  before 
the  hedge,  the  sword  and  quiver  from  the  latter  hung  about  him,  and 
food  and  drink  were  offered.  A  female  bear  is  also  decorated  with 
necklaces  and  ear-rings.  The  food  consisted  of  a  plate  of  millet  mush, 
another  of  millet  cake  made  in  the  same  manner  as  the  Japanese  t/toc^t, 
with  fish-oil  poured  over  it,  a  can  of  sak6  with  drinking  cup,  chop- 
sticks and  moustache-stick,  the  latter  provided  with  spiral  shavings. 

The  men  then  seated  themselves  before  mats  spread  before  the  bear 
(PL  GXYii),  each  with  his  drinking  set  before  him,  and  began  to  make 
libations  of  sak^  and  to  drink  unlimited  quantities.  It  is  the  custom 
for  the  chief  to  begin  this  drink-offering,  but  he  yielded  the  honor  to 
the  oldest  man  present.    This  man  made  the  offering  before  the  bear  in 
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the  same  manner  as  above  described,  nsing  the  drinking  apparatus 
which  was  set  before  the  bear.  The  others  followed,  and  soon  a  good 
portion  of  the  company  was  lying  helplessly  drunk  upon  the  mats.  The 
older  men  far  excelled  the  younger  in  excessive  drinking. 

Turning  now  to  the  women,  the  sorrow  which  they,  especially  the 
older  women,  manifested  when  the  bear  was  crushed,  soon  passed  off 
and  gave  place  to  general  hilarity  which,  since  they  did  not  despise  the 
sak^,  increased  at  times  to  ecstacy.  They  gave  themselves  np  to  the 
pleasuresof  the  dance,  in  which  only  short  breathing  spells  were  allowed. 

The  older  women  showed  themselves  the  more  vigorous  and  wildest 
dancers. 

Meanwhile  the  feast  had  reached  its  height,  and  the  young  men  who 
had  led  the  bear  from  the  cage,  mounted  to  the  roof  of  a  house  in  order 
to  throw  millet  cake  from  a  basket  among  the  people. 

The  bear  is  usually  cut  up  on  the  following  day,  when  the  company 
again  assembles  to  continue  the  drinking  bout.  After  the  animal  is 
skinned  and  disemboweled,  the  legs  and  trunk  are  separated  from  the 
head,  which  remains  in  the  skin.  One  of  the  young  Ainos  acted  as 
butcher,  while  the  others  stood  or  sat  around.  The  blood  was  caught 
by  these  in  cups  and  greedily  drunk.  The  liver  was  taken  out,  cut  in 
small  pieces,  and  eaten  raw  with  salt.  The  flesh  and  other  entrails  were 
preserved  in  the  house,  to  be  divided  among  the  participants  in  the 
feast  on  the  following  day.  During  this  work  the  women  danced  around 
the  sacred  hedge,  as  they  did  around  the  cage  at  the  beginning  of  the 
feast. 

The  bear's  head,  within  the  skin,  was  placed  before  the  hedge  and 
decorated  in  the  same  manner  as  the  body  was  adorned  before,  one  inao 
being  added,  and  a  general  drink-offering  was  made.  At  the  end  of 
this  the  skin  was  drawn  from  the  skull,  leaving  such  as  adheres  to  the 
snout  and  ears.  In  the  left  side  of  the  back  skull-bone  of  male  bears, 
in  the  right  side  of  females,  an  opening  is  made,  through  which  the 
brains  are  removed.  These  are  divided  in  the  cups,  mixed  with  sak^, 
and  drunk.  The  skull  is  then  tilled  with  shavings.  The  eyes  were 
taken  out  and  the  orbital  fat  was  bitten  off  and  eaten  by  the  young 
butcher.  The  eyes  were  wrapped  in  shavings  and  returned  to  their 
sockets.  The  mouth  was  stuffed  with  bamboo  leaves  and  the  skull 
decorated  with  shavings.  The  skull  was  again  returned  to  the  skin, 
and  both,  with  sword,  quiver,  inao,  and  the  piece  of  wood  which  the  bear 
held  in  his  mouth  when  he  was  cru8hed,were  laid  before  the  hedge.  After 
another  drink-offering  the  skull  was  raised  upon  a  ])ole  in  the  hedge, 
(Fig.  88,)  which  terminated  in  a  forked  end,  and  the  entire  company  of 
men  and  women,  singing  and  crying,  danced  before  it.  The  pole  had 
also  an  inao  on  either  side  of  its  upper  forked  end,  and  bamboo  leaves 
attached.  Beneath  the  skull,  the  piece  of  wood  from  the  bear's  month 
was  fixed  crosswise,  and  from  it  the  sword  and  quiver  were  suspended. 
The  two  latter  are  usually  removed  in  the  course  of  an  hour.    A  final 
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drink  oB'ering,  in  which  the  womea  also  took  part  with  renewed  wcc|i' 
ing,  completed  the  ceremony.  The  msiiiner  of  placing  the  head  on  the 
IM>le  is  shown  in  Fig.  88,  which  is  copied  from 
Dr.  Scheube's  drawing.  The  general  appear- 
ance of  the  hedge  is  hest  seen  in  Plate  cxil. 

In  the  short  account  of  the  mythology  and 
folk-lore  of  the  Aiuos  given  further  on,  there 
are  some  hear  stories  which  are  of  interest  in 
connection  with  the  ceremonies  described,  in- 
dicating how  the  Ainos  regard  the  animal  in 
its  relations  to  themselves.  As  Dr.  Schenbe 
has  said,  the  bear  is  more  to  them  than  a  mere 
beast  of  the  forest,  to  be  bnnted  and  killed  for 
food  and  raiment. 

The  Ainos  are  not  the  only  people  who  wor> 
ship  the  bear  in  the  manner  described  above. 
In  the  northern  part  of  Saghalien  there  are  a 
I>eople  qaite  distinct  in  their  physiognomy  and 
language  from  the  Ainos  known  as  theGil- 
jaken.*  Mr.  W.  Joest  observed  a  bear  feast 
among  the  Gilyakcii,tbe  description  of  which, 
as  quoted  by  Dr.  Scheube  in  alatnrcoaimuni- 
cation,  is  substantially  as  follows.  The  mother 
bear  is  shot  and  the  young  one  is  cangbt  and 
reared,  but  not  suckled  in  the  village.  When 
the  animal  is  lapge  enough  he  is  bonnd  with  a 
thong  around  the  neck  and  another  on  o 
his  hind  legs,  and  then  ted  in  triumph  throogh 
the  village.  He  must  enter  every  house,  where  he  receives  food,  while 
his  manner  of  entrance  and  conduct  are  observed  as  omens.  The  bear 
is  then  for  a  time  provoked,  tormented,  and  annoyed  until  be  is  en- 
raged and  furious.  Tbo  aniuml  is  then  secured  to  a  stiike  and  shot 
dead  with  arrows.  The  head  is  then  cutoff  and  decorated  with  shavings 
corresponding  to  the  iiiaoufthe  Ainos,  and  placed  ui>on  the  table  ui>on 
which  the  least  is  spread.  The  people  then  beg  his  forgivenessand  offer 
prayers  to  him.  They  then  eat  the  tlesh  roasted  (not  raw,  as  do  the 
Ainos,  uor  do  they  drink  the  blood)  with  schnapps,  but  without  any 
ceremonie.s.  Finally  the  brain  is  eaten  and  the  skull  is  placed  with  the 
shavings  iu  a  tree  near  the  houses.  Then  follows  dancing  by  both 
(tezes  in  imitation  of  bears. 

DANCES  AND  UTHKB  OKBEMOMIES. 

Allusion  bas  been  made  here  and  there  to  singing  and  dancing.    Dr. 
Scbeabe  has  given  an  account  of  the  dances  he  saw,  bat  it  has  not  seemed 

*  See  Reiaen  onil  t'orrKhungcri  in  Aniur-lanile,  Dr.  L.  Von  Scbrenck,  vol.  in,  for  wi 
exlian«Uve«ccoiiDtof  tbesv  i>eoiile.  ^ 
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desirable  to  treat  this  subject  at  length  in  this  place,  for  the  reason 
that  there  in  so  little  known  as  3'et  concerning  the  signrficance  of  the 
Aino  dances.  The  dancing  is  not  graceful.  In  some  instances  it  would 
Beem  that  the  dances  are  imitative  of  animals^  as  the  bear  dance  and 
the  crane  dance  mentioned  by  Mr.  Blackiston,  who  when  unaware  of 
the  name  "was  forcibly  struck  wnth  the  resemblance  of  the  chanting 
used  during  the  performance  to  the  sounds  uttered  by  cranes." 

A  strange  ceremony  was  once  witnessed  by  Mr.  Louis  Boebmer 
among  the  Saru  Ainos,  whi<;h  is  thus  quoted  by  Mr.  Blackiston. 

The  chiefs  wcro  dressed  expressly  for  the  occasion  in  handsome  robes  embroidered 
with  blue,  and  wore  crowns  of  straw  decorated  with  red  llannel  and  bits  of  tin. 
Within  the  lodge  were  Japanese  gifts  that  had  accnmulatcd  for  perhaps  u  score  of 
generations, oM swords,  rice  dishes,  and  lacquered  ware;-  the  oldest  much  the  best  and 
very  handsome,  the  newest  nearly  plain  lacquer. 

The  Ainos  in  drinking  raised  their  heavy  mnstaehe  with  a  small  stick,  somewhat 
like  a  paper  cutter,  made  for  the  purpose  and  sometimes  neatly  carved.  The  next 
morning  on  the  shore  some  of  the  Ainos  made  a  prayer  to  the  sea-god  to  quiet  the 
swollen  waves,  and  to  send  back  two  boats  tiiat  had  gone  out  each  with  two  Ainos  a 
couple  of  days  before.  The  same  day  an  Aino  boat  that  went  iu  search  of  them, 
brought  back  one  boat,  but  the  other  seemed  to  be  lost.  Tiie  two  rescued,  but  half 
starved  men  were  fed  on  the  seashore,  and  towards  sunset  there  was  a  singular 
dance  on  the  beach.  The  Aino  men  of  tiie  village  formed  one  line  and  the  women 
another,  and  with  poles  like  lances  in  their  hands  went  through  many  evolutions. 
Sometimes  they  would  make  as  if  charging  with  their  lances  against  the  sea.  -Then 
there  was  another  prayer  by  an  old  man  facing  the  sea.  After  sundown  all  hope  for 
the  other  boat  was  given  up,  and  according  to  custom  the  women  in  all  of  the  neighbor- 
ing five  villages  devoted  themselves  to  lamentations,  which  they  kept  up  the  greater 
part  of  the  night.  They  squatted  in  pairs  on  the  ground,  facing  and  hugging  each 
other,  and  wailed  and  shed  tears.  The  men  did  not  join  in  the  crying,  and  the 
women  did  not  except  while  squatting. 

There  is  also  a  harvest  festival,  which  occurs  in  November,  when 
much  sak6  is  consumed  with  singing  and  dancing.  Both  sexes  join  in 
most  of  the  dances. 

Some  of  the  popular  songs  are  given  by  Dr.  Scheube,  among  which 
the  following  will  bear  translation : 

Drinking  song. — I  am  chief  in  this  village;  thou  art  chief  in  another  village.  We 
do  not  know  which  of  us  is  the  wiser.  In  order  to  decide  we  must  begin  a  strife  of 
woids  together.  This,  however,  does  not  go  well  with  the  drinking.  1  hercfore  we 
will  content  ourselves  with  the  drinking. 

Song  of  thankMgiving.—l  am  very  fortunate  that  I  have  received  from  yon,  most 
honored  sir,  such  good  eating  and  drinking. 

Fisher  song  when  a  new  boat  is  first  used. — The  daughters  of  the  master  are  beautiful, 
the  old  as  well  as  the  young.     So  beautiful  will  this  boat  also  be. 

MYTUS   AND  FOLK-LORE. 

The  Ainos  having  been,  as  it  may  reasonably  be  supposed,  more  or 
less  subjected  to  Japanese  influences  for  a  thousand  years,  it  would  be 
very  strange  if  they  had  not  borrowed  something  from  the  latter  of 
their  mythology  and  folk-lore.  So  indeed  they  have,  but  this  influence 
has  not  been  so  strongly  felt  as  might  be  expected,  doubtless  because 
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the  two  peoples  are  so  surprisingly  different  in  character  and  in  their 
ways  of  thinking. 

The  mythologies  of  the  Japanese  and  Ainos  are  essentially  distinct 
After  eliminating  from  the  latter  numerous  stories,  which  are  obviously 
imitations  or  adaptations  of  Chinese  or  Japanese  tales,  there  remains  a 
totally  distinct  series  of  narratives,  handed  down  verbally  from  an  un- 
known source  and  perhaps  from  a  very  distant  age. 

The  mythology  of  the  Jai)anese  is  a  remarkable  development  of  an- 
cestral worship.  The  Mikado  traces  his  descent  to  the  sun,  the  common 
ancestor  of  the  Japanese  people.  The  system  treat^s  of  the  exploits  of 
gods  and  heroes,  the  latter  being  elevated  to  places  among  the  kamui  to 
be  revered  and  worshiped.  There  is  scarcely  a  moral  teaching  in  it. 
It  is  a  kind  of  hero  worship,  but  the  hero  may  be  a  very  wicke<l  sinner. 

The  Aino  myths,  on  the  other  hand,  usually  have  a  moral  application. 
The  Ainos  have  but  few  great  heroes.  The  subjects  of  their  tales  are 
mostly  beasts  and  birds.  These  are  the  gods  of  the  Ainos,  as  well  as 
the  actors  in  his  fairy-laud.  It  would  extend  this  report  to  an  undue 
length  to  reproduce  all  the  stories  translated  by  Professor  Chamberlain, 
Dr.  Scheube  and  Mr.  Batchelor,  but  some  of  them  may  well  be  given  to 
indicate  their  general  character.  Dr.  Scheube  has  given  three  quite 
interesting  tales  concerning  the  Japanese  hero  Yoshitsune,  who  is  sup- 
posed to  have  visited  the  Ainos  in  the  twelfth  century,  and  to  have 
taught  them  various  useful  things.  There  is  also  a  strange  story  of  a 
Japanese  girl  who  was  disobedient.  Her  father  put  her  into  a  box  and 
threw  it  into  the  sea.  It  was  borne  northward  by  wind  and  wave,  and 
finally  landed  in  Yezo,  where  the  town  Ishikari  now  stands.  A  dog 
came  along  and  broke  open  the  box  with  his  teeth.  The  maiden  was 
still  alive.  As  she  saw  the  dog  she  said  to  herself,  ^'  I  have  been  dis- 
obedient to  my  father  at  home,  therefore  I  have  fared  so  badly.  Here 
where  there  are  only  dogs  I  must  obey  them  that  I  may  not  again  be 
punished.  lu  my  earlier  stage  of  existence  it  was  predestined  that  I 
should  marry  a  dog."  So  she  married  the  dog  and  the  two  lived  happily 
together,  and  she  brought  forth  a  child  whose  body  was  covered  with 
long  black  hair,  and  other  hairy  children.  These  were  the  first  Ainos. 
It  is  doubtful  whether  this  is  an  Aino  legend.  It  is  more  probably  of 
Japanese  origin. 

The  following  stories  are  selected  from  the  translations  of  Prof. 
B.  H.  Chamberlain  and  Mr.  J.  Batchelor: 

HOW  IT  WAS  SETTLED  WHO  SHOULD  RULE  THE  WORLD. 

By  Professor  Chamukrlaix. 

Wben  the  creator  had  finished  croatinp;  this  world  of  men,  the  good  and  the  bad 
gods  were  aU  mixed  together  promisonously,  and  began  disputing  for  the  possession 
of  the  world.  They  disputed — the  bad  gods  wanting  to  be  at  the  head  of  the  gov- 
ernment of  this  world  and  the  good  gods  having  a  similar  desire.  So  the  following 
Arrangement  was  agreed  to:  Whoever,  at  the  time  of  sunrise,  should  be  the  first  to 
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Bee  the  laminary,  shonld  rale  the  world.  If  the  bad  gods  sbonld  be  the  first  to  see 
it  rise,  then  they  should  rule ;  and  if  the  good  gods  should  be  the  first,  then  ihey 
shonld  rule.  Therefore  both  the  bad  gods  and  tbo  brilliant  gods  looked  toward  the 
place  whence  the  sun  was  to  rise.  But  the  fox-god  alone  st<M)d  looking  toward  the 
west.  After  a  little  time  the  fox  cried  out,  '*  I  see  the  sun  rise.''  On  the  gods,  both 
good  and  bad,  turning  around  and  gazing,  they  saw  in  truth  the  refulgence  of  the 
sun  in  the  west.    This  is  the  cause  for  which  the  brilliant  gods  rule  the  world. 

WHY  THE  COCK  CAN  NOT  FLY. 
By  Profeuor  Chambbblaxx. 

When  the  Creator  had  finished  making  the  world  and  had  returned  to  heaven,  he 
sent  down  the  cock  to  soe  whether  the  world  was  good  or  not,  with  the  injunction  to 
come  back  at  once.  But  tho  world  was  so  fair  that  the  cock,  unable  to  tear  himself 
away,  kept  lingering  on  from  day  to  day.  At  last,  after  a  long  time,  he  was  on  his 
way  fiying  back  up  to  heaven.  But  God,  angry  with  him  for  bis  disobedience, 
stretched  forth  his  baud  and  beat  him  down  to  earth,  saying:  *'  You  are  not  wanted 
in  heaven  any  more."  That  is  why,  to  this  day,  the  cock  is  incapable  of  any  high 
flight. 

ORIGIN  OF  CIVILIZATION. 
By  Professor  Ciiaiibrklaik. 

When  tho  world  had  only  recently  been  made,  all  was  still  unsettled  and  danger- 
ous, for  the  crust  of  the  earth  was  thin.  It  was  burning  beneath,  and  unstable,  so 
that  the  people  did  not  dare  venture  outside  of  their  huts  oven  to  obtain  food,  for 
they  would  have  Hcorchod  their  feet.  Their  necessities  were  relieved  by  the  god  Oki- 
kurumi,  who  used  to  lish  for  them,  and  then  send  his  wife,  Turosh,  round  with  what 
he  caught.  She  every  day  ]>opped  in  at  each  window  the  family  meal  for  the  day. 
But  the  conditions  of  this  divine  succor  was  that  no  questious  were  to  bo  asked,  and 
that  none  should  attempt  to  see  Turesh's  face.  Well,  one  day  a  certain  Aino,  in  one 
of  the  huts,  not  content  with  being  fc<l  for  nothing,  must  needs  diMobey  Okikurumi's 
commands.  Curious  to  see  who  was  the  lovely  ministering  maiden,  he  watched  for 
the  moment  when  her  hand  with  food  in  it  appeared  at  the  window,  seized  hold 
of  it  and  forcibly  pulled  her  in,  disregarding  her  screams.  No  sooner  was  she  inside 
the  hut  than  she  turned  into  a  wriggling,  writhing  sea  monster.  The  sky  darkened, 
crashes  of  thunder  were  heard,  the  monster  vanished,  and  the  hut  was  consumed  by 
lightning.  lu  punishment  of  that  one  man's  curiosity,  Okikurumi  withdrew  his  favor 
from  the  whole  race  and  vanished.  Ever  since  then  the  Aiuos  have  been  poor  and 
miserable. 

Accordingto  another  tradition,  which  setMus  to  be  among  those  most  widely  spread, 
the  Japanese  hero  Yoshitsune  arrived  on  the  scene  some  time  after  Okikurumi  had 
begun  teaching  the  Aino  men  how  to  fish  and  litint,  and  Turesli  had  begun  teaching 
the  Aino  women  how  to  kuw.  Being  of  a  wily  dJHpoKition,  he  ingratiated  himself  so 
well  with  the  divine  pair  that  they  bestowud  on  him  their  only  daughter  in  marriage. 
The  wedding  took  place  at  Piratori,  in  the  diHtrict  of  Saru.  Yoshitsune  was  thus 
enabled  to  penetrate  the  secrets  of  the  Aiiios.  By  a  fraud,  to  which  his  wife  was  an 
nnwilling  partner,  he  obtained  iiossession  of  their  treiisures  and  of  their  books  and 
tied,  carrying  all  with  him.  Okikurumi  and  Turesh,  inceuKcd  at  this  insult,  disap- 
X^eared  through  a  cavern  at  the  summit  of  Mount  Hayopira,  i>ear  Piratori.  Since 
that  time  the  Ainos  have  lost  the  art  of  writing  and  of  i)ottery,  and  have  taken  to 
buying  their  clothes,  etc.,  from  the  Japanene.  When  interrogated  on  any  iminton 
which  they  are  at  a  loss  for  an  answer,  the  almost  invariable  Aino  reply  is,  *'  We  do 
not  know,  for  we  have  no  books.  Those  that  our  ancesturs  had  were  all  stolen  by 
Yoshitsune.'' 
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A  VISIT  TO  THE  UNDERWORLD. 
By  ProfoMor  Chambbrlaih. 

A  handsome  and  bravo  young  Aino,  skillfnl  in  the  cbase,  one  day  pnrsned  a  large 
bear  into  the  recosRea  ot*  tbo  mountains.  On  and  on  ran  tho  bear,  and  still  the  young 
fellow  pursued  it  up  heights  and  orags  more  and  more  dangerous,  but  without  ever 
being  able  to  get  near  enough  to  shoot  it  with  his  poisoned  arrow.  At  last  on  a 
bleak  mountain  summit,  the  bear  disappeared  down  a  hole  in  the  ground.  The 
young  Aino  followed  in,  and  found  himself  in  an  immense  cavern,  at  tho  far  extrem- 
ity of  which  was  a  gleam  of  light.  Toward  this  he  groped  his  way,  and,  on  emerg- 
ing, found  himself  in  another  world.  All  was  as  in  the  world  of  men,  but  more 
beautiful.  There  were  trees,  houses,  villages,  human  beings.  With  them,  however, 
the  young  hunter  had  no  concern.  What  he  wanted  was  his  bear,  which  had  totally 
disappeared.  The  best  plan  seemed  to  be  to  seek  it  in  the  remotet  mountain  district 
of  this  new  world  underground.  So  ho  followed  up  a  valley,  and,  being  tired  and 
hungry,  picked  tho  grapes  and  mulberries  that  were  hanging  on  the  trees,  and  ate 
them  while  walking  leisurely  along. 

Suddenly,  happening  to  look  down  on  his  own  body  for  some  reason  or  other,  what 
was  his  horror  to  find  himself  transformed  into  a  serpent !  His  very  tears  and  cries 
on  tho  discovery  of  the  metamorphosis  were  changed  into  snake's  hisses.  What  was 
be  to  do f  To  go  back  like  this  to  his  native  world,  where  snakes  are  hate<l,  would 
be  certain  death.  No  plan  presented  itself  to  his  mind.  Biit  unconsciously  he  wan- 
dered, or  rather  crept  and  glided,  back  to  tho  mouth  of  the  cavern  that  led  home  to 
the  world  of  men;  and  there,  at  the  foot  of  a  pine  tree  of  extraordinary  size  and 
height,  he  fell  asleep.  To  him  then,  in  a  dream,  there  appeared  tho  goddess  of  the 
pine  tree  and  said:  **  I  am  sorry  to  see  you  in  this  state.  Why  did  you  cat  tho  poi- 
sonous fraits  of  Hades  f  Tho  only  thing  for  you  to  do,  if  you  wish  to  recover  your 
original  shape,  is  to  climb  to  tho  top  of  this  pine  tree  and  fling  yourself  down.  Then 
yon  may,  perhaps,  become  a  human  being  again."  On  awaking  from  this  dream  the 
young  man,  or  rather  snake,  as  he  found  himself  still  to  be,  was  filled  half  with 
hope,  half  with  fear.  But  he  decided  to  try  the  goddess'  remedy.  So  gliding  up  the 
tall  pine  tree,  he  reached  its  topmost  branch,  and,  after  a  little  hesitation,  fiong  him- 
f^clf  down.  Crash  ho  went.  When  he  came  to  his  senses  he  found  himself  standing 
at  the  foot  of  the  trco ;  and  close  by  was  the  body  of  an  immense  serpent,  all  ripi)ed 
open,  so  as  to  allow  of  his  having  crawled  out  of  it.  After  offering  up  thanks  to  the 
pine  tree  and  setting  up  divine  symbols  in  its  honor,  he  hastened  to  retrace  his  steps 
through  the  long  tunnel-like  cavern,  through  which  he  had  originally  come  into 
Hades. 

After  walking  for  a  certain  time  he  emerged  into  the  world  of  men,  to  find  himself 
on  the  mountain  top  whither  he  had  pursued  the  bear  which  he  had  never  seen 
again.  On  r«»aching  home  he  dreamt  a  second  time.  It  was  the  same  goddess  of  the 
pine  tree  who  appeared  before  him  and  said :  *'  I  come  to  tell  you  that  you  can  not 
stay  long  in  the  world  of  men  after  once  eating  the  grapes  and  mulberries  of  Hades. 
There  is  a  goddess  in  Hades  who  wishes  to  marry  you.  She  it  was  who,  assuming 
the  form  of  a  bear,  lured  you  into  the  cavern  and  thence  to  the  underworld.  Yon 
must  make  np  your  mind  to  come  away." 

And  so  it  fell  out.  Tho  young  man  awoke,  but  a  grave  sickness  overpowered  him. 
A  few  days  later  he  went  a  second  time  to  the  underworld,  and  returned  no  more  to 
the  world  of  the  living. 

PANAUMBE  PENAUMBE  AND  THE  WEEPING  FOXES. 

By  ProfeMor  Chamuxblain. 

There  were  Pananmbe  and  Penaumbe.  Panaumbe  went  down  to  the  bank  of  the 
rirer  and  called  out :  '^  Oh,  you  fellows  on  the  cliff  behind  yonder  cliff;  ferry  me  aoroas." 
Theyraplied:  "  We  most  first  sooop  cot  a  oanoe.    Wait  foe  u%."    Ki\«t  %>\V\^  ^^o^^ 


486  REPOKT   OF   NATIONAL   MUSEUM,  1890. 

Panaumbe  called  out  again.  ^'  We  have  uo  poles,''  said  they ;  **  we  are  goiof^  to  make 
some  poles.  Wait  for  us."  After  a  little  while  loufj^er  he  called  out  a  third  time. 
They  replied  thus :  *'  Wc  are  coming  for  you.  Wait  for  us.''  Then  the  boat  started— 
a  big  boat,  all  full  of  foxes.  So  Pauanmbe,  having  tirst  seized  hold  of  a  good  blud- 
geon,  feigned  dead.  Then  the  foxes  arrived  and  spoke  thus:  *' Panaumbe,  j'ou  are 
to  be  pitied.  Were  you  frozen  to  dealli,  or  were  you  staived  to  death  T"  With 
these  words  all  the  foxes  came  up  close  to  him  and  wept.  Thereupon  Panaumbe 
brandished  his  bludgeon,  struck  all  the  foxes  and  killed  them.  Only  one  fox  did  be 
let  go,  after  breaking  one  of  its  legs.  As  for  the  rest,  having  killeil  them  all,  ho  car- 
ried them  houio  to  his  house  and  grow  very  rich  [by  selling  their  llcsh  and  skins]. 

Then  Penaum1>e  came  down  to  him  and  spoke  thus:  **  Whereas  you  and  I  were  both 
equally  poor,  how  did  you  kill  such  a  number  of  foxes  and  thereby  become  rich?** 
Panaumbe  replied,  ''If  you  will  cume  and  dine  with  me,  I  will  instruct  you."  But 
Penaumbe  at  once  said,  '^  I  have  heard  all  about  it  before,"  and  went  out.  Descend- 
ing to  the  bank  of  the  river,  he  called,  crying  out  as  Panaumbe  had  done.  The 
reply  was:  **  We  will  make  a  boat  at  once.     Wait  for  us." 

After  a  little  while  he  called  out  again.  *'  We  arc  going  to  make  the  poles.  Wait  for 
us,"  said  they.    Afters  little  longer  they  started  a  whole  boat  full  of  foxes. 

So  Penaumbe  first  feigned  dead.  Then  the  foxes  arrived  and  said:  "Penaumbe 
here  is  to  bo  pitied.  Did  he  die  of  cold,  or  did  he  die  from  want  of  food,"  with  which 
words  they  all  came  close  to  Penaumbe  and  wept.  But  one  fox  among  them — a  fox 
who  limped — spoke  thus:  ''  I  remember  something  which  once  happened.  Weep  at  a 
greater  distance."    So  all  the  foxes  sat  and  wept  further  and  further  awny. 

Penaumbe  was  unable  to  kill  any  of  those  foxes,  and  as  be  brandished  his  bludgeon 
they  all  ran  away.    Not  one  did  he  catch,  and  he  himself  died  a  lamentable  death. 

THE  HARE  GOD. 

By  ProfeMur  Chamukrlaix. 

Suddenly  there  was  a  large  house  on  top  of  a  hill,  wherein  were  six  persons  beau- 
tifully arrayed,  but  constantly  quarreling.  Whence  they  came  Avas  not  known. 
Thereupon  Okikurumi  came  and  said:  ''Oh,  you  bad  hares.  You  wicked  hai'es. 
Who  should  not  know  your  origin  f  The  children  in  the  sky  were  pelting  each  other 
with  snowballs,  and  the  snowballs  fell  into  this  world  of  men.  As  it  would  have 
been  a  pity  to  waste  heaven's  snow,  the  snowballs  were  turned  into  hares,  and  those 
hares  are  you.  You  who  live  in  this  world  of  mine,  this  world  of  human  beings,  nniht 
be  quiet.  What  is  it  that  you  are  brawling  about  f  '  With  these  words  Okikurunii 
seized  a  firebrand  and  beat  each  of  the  six  Avith  it  in  turn.  Thereupon  all  the  hntm 
ran  away,  'i'his  is  the  origin  of  the  hare  god,  and  for  this  reason  the  body  of  the 
hare  is  white,  because  made  of  snow,  while  its  ears,  Avhich  are  the  part  which  was 
charred  by  the  tire,  are  black. 

THE  WICKED  WIZARD  PUNISHED. 
By  Profemor  Ciiambebi.aix. 

One  day  a  wizard  told  a  man  whom  he  knew  that  if  any  one  were  to  go  up  a  cer- 
tain mountain  peak  and  jump  off  to  the  belt  of  clouds  below,  ho  would  be  able  to  ri(b 
about  on  them  as  on  a  horse  and  see  the  whole  world.  Believing  this,  the  man  did  :is 
directed,  and  in  very  truth  was  enabled  to  ride  about  on  the  clouds.  He  visited  the 
whole  world  in  this  fashion,  and  brought  back  with  him  a  map  which  he  had  drawn 
of  the  whole  world,  both  of  men  and  gods.  On  arriving  back  at  the  mountain-peak 
Id  Aiuo  laud,  he  stepped  off  the  cloud  on  to  the  land,  and,  descending  to  the  valley, 
told  the  wizard  how  successful  and  delightful  the  journey  had  been,  and  thauked 
him  for  the  opportunity  he  had  given  him  of  thus  seeing  so  many  strauge  tights. 


.-.< 
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The  wizard  was  nstouiuled,  for  what  he  had  tohl  the  Aino  was  a  wicked  lie,  in- 
vented withthesoleinlentiouof  causintr  the  death  of  the  man,  wlioni,  for  reasons  be^t 
known  to  himself,  ho  hated.  Still,  as  that  which  ho  had  meant  as  aa  idle  tale  was 
apparently  an  actnal  fact,  he  decided  to  see  the  world  himself  in  this  fashion.  80, 
going  to  the  top  of  the  monulain  and  seeing  a  belt  of  clonds  a  short  way  below,  he 
jnuiped  on  to  it,  but  was  simply  smashed  to  pieces  in  the  valley  beneath.  That  night 
the  god  of  the  nionutain  appeared  to  the  first  (good)  man  in  a  dream  and  said,  ^^Mie 
wizard  has  met  with  the  death  which  his  frand  and  folly  deserve.  You  I  kept  from  hurt 
because  you  are  a  good  man.  80  when,  in  obedience  to  the  wizard's  a^lvice,  you  leapt 
otf  onto  the  cloud,  I  bore  you  up  and  showed  you  tbe  world  in  order  to  make  you 
wiser.    Let  all  men  learn  from  this  how  wickedness  leads  to  condign  pnnishmeut." 

LEGEND  OF  A  FAMINE. 
By  Mr.  John  Batchelob. 

There  was  a  woman  who  was  ever  sitting  by  the  window  and  doing  some  kind  of 
uecdlework  or  other. 

lu  the  window  of  the  house  there  was  a  large  cup  filled  to  the  brim  with  wiue, 
upon  which  tioated  a  ceremonial  mou»tache-lirter. 

The  ceremonial  moustache-lifter  was  dancing  about  upon  the  top  of  the  wine  cup. 
lu  explaining  the  subject  from  the  begiuuing  and  setting  it  forth  from  the  end,  tbe 
tale  runs  as  follows : 

Now  look,  do  you  think  tliat  the  great  god,  do  you  tliink  that  the  true  god,  was 
blind  f 

In  Ainu  land  there  was  a  great  famine  and  the  Ainu  were  dying  for  want  of  food, 
yet  with  what  little  rice-malt  and  with  what  little  millet  tbey  had  they  made  (a  cup 
of)  wine. 

Now  the  great  god  had  meroy,  and,  in  order  that  our  relatives  might  eat,  produced 
both  deer  and  fish. 

And  the  great  god  had  mercy  upon  us,  therefore  he  looked  upon  us  and,  in  truth, 
saw  that  iu  Ainu  land  there  was  a  famine,  and  that  the  Ainu  had  nothing  to  eat. 
Then  was  that  cup  of  wine  emptied  into  sisc  lacquer- ware  vessels. 

In  a  very  little  while  the  scent  of  the  wiue  tilled  tbe  whole  bouse. 

Therefore  were  all  the  gods  led  in  aud  the  gods  of  places  were  brought  from  every- 
where, and  they  were  all  well  pleased  with  that  delicious  wine. 

Then  the  goddess  of  the  rivers  aud  the  goddess  of  tbe  months  of  rivers  danced  back 
and  forth  in  the  house. 

Upon  this  the  gods  laughed  with  smiles  upon  their  faces; 

And  while  they  looked  at  the  goddesses  they  saw  them  pluck  out  two  hairs  from  a 
deer ; 

And,  as  it  were,  blow  them  over  the  tops  of  the  mountains;  then  appeared  two 
herds  of  deer  skipping  upon  the  mountain  tops,  one  of  bucks  and  the  other  of  does. 

Then  they  plucked  out  two  scales  from  a  fish,  and,  as  it  were,  blew  them  over  the 
rivers ;  and  the  beds  of  the  rivers  were  so  crowded  with  fish  that  they  scraped  upon 
the  stones,  and  the  tops  of  the  rivers  were  so  full  that  the  fish  stood  out  like  the 
porches  of  houses  and  were  dried  up  by  the  sun. 

80  the  things  called  fish  iillod  all  the  rivers  to  the  brim. 

Then  the  Ainu  went  fishing  and  caused  their  boats  to  dance  upou  the  rivers. 

The  young  men  now  found  fish  and  venison  iu  rich  abuudauce. 

Hence  it  is  that  Ainu  land  is  so  good.  Hence  it  is  that  from  ancient  times  till  now 
there  has  been  hunting.     Hence  it  is  that  there  are  inheritors  to  this  hunting. 

LEGEND  OF  THE  LARGE  TROUT. 

By  Mr.  Joux  Batciiblob. 

At  the  source  of  the  Saru  River  there  is  a  large  lake. 

Iu  this  lake  there  was  a  monster  trout  which  was  so  big  that  it  used  to  ti»\^  itsC!QQAi-> 
toral)  fins  at  cue  end  and  wave  its  tail  at  the  other. 
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Then  tbe  bouorable  ancestora  met  and  went  to  kill  tliis  fiali,  but  fonud  tbeinaelvn 
unable  to  accomplittb  tbeir  end,  tbougb  tbcy  attempted  to  do  so  for  luauy  days. 

Because  tbcu  tbey  very  niucb  desired  to  kill  tbe  ^isby  tbe  gods,  who  hail  a  special 
regard  for  tbe  welfare  of  Ainu  laud,  sent  lielp  from  heaven. 

And  tbe  gods  descending,  tlipy  seized  tbe  great  trout  wjth  tbeir  hands  (claws). 

Upon  ibis  it  plunged  mightily  and  went  to  the  bottom  of  the  lake  with  great  forcp. 

Tben  the  gods  put  forth  all  tbeir  power,  and,  drawing  tbe  great  trout  to  the  sur- 
face of  tbe  water,  brought  it  ashore. 

Upon  this  all  tbe  honorable  ancestors  drew  tbeir  swords  and  chopped  the  lish  till 
they  quite  killed  it. 

Tbe  Ainu  appear  to  have  a  special  dread  of  large  lakes,  because  they  say  that 
every  now  and  again  one  of  tbe  monster  lish  suddenly  puts  in  nn  appearauco  and  com- 
monces  its  destructive  work  of  swallowing  animals  and  human  beings.  Only  a  few 
hundred  years  ago,  tliey  say,  one  of  tliese  awful  fi.sb  was  found  doml  ui>on  the  shores 
of  the  Sbikot-td  (Chitose  Lake).  Tliis  nionstcr  bad  swallowed  a  large  d<^r,  boms 
and  all,  but  the  horns  caused  a  Fcvere  attack  of  indigcKtion  to  come  on,  which  the 
lish  could  not  get  over;  nay,  tbe  horns  were  bo  long  that  they  protruded  from  its 
stomach  and  caused  its  doatb. 

It  is  to  tbe  actions  of  one  of  these  monstrous  fish  that  all  earthquakes,  of  which 
there  are  many  occurrences  in  Ye/o,  are  to  he  traced.  The  earth,  i,  c,  so  far  as  Ainu 
laud  is  concerned,  is  supposed  to  rest  upou  tbe  back  of  one  of  these  creatures ;  aud 
wbeuovpr  it  movoH,  tbe  world,  as  a  matter  of  course,  must  feel  tbe  effects  and  move 
also.  This  earthquake-causing  lish  is  sonietinies  called  Toknsbish,  t.  f.,  "trout,''  and 
sometimes  Mosbiri  ikkewe  cbep,  f.  e.,  *Mlio  backbone  lish  of  tbe  world.'' 

LEGEND  OF  OKIKI'RUMI  IN  LOVE. 
By  Mr.  John  nATCUELOB. 

Tbe  goddess  felt  lonely  aud  gazed  ui>on  tbe  inside  aud  surveyed  tbe  outside  of  the 
house. 

She  went  out,  and  behold, 

Tbe  clouds  wore  iloating  and  waving  about  in  beautiful  terraces  upou  the  horizon 
over  Aiuu  land.    Yes,  that  is  what  slio  saw. 

So  she  returned  into  tbe  bouse  backwards  aud  took  down  tbe  needlework. 

Again  she  looked  at  tbe  point  of  her  needle  and  fixed  her  gaze  upon  tbe  eye  end 
thereof. 

Tbeii  came  a  little  binl,  called  **  water  wagtail,*'  and  sat  upon  the  window  shutter 
and  wagged  its  tail  up  and  down  and  wave<l  it  from  rigbt  to  left. 

Then  two  chirps  and  tbree  cliirps  came  to  bcr  and  touched  the  inside  surface  of 
her  ears,  and  wbat  sbe  beard  was  this  : 

Tbe  mighty  Okiknrunii,  who  is  tbe  governor  of  all  Ainu  land,  went  out  of  doors 
for  a  little  while  and,  seeing  you,  has  fallen  ill  of  love  on  your  account. 

And  though  two  bad  lish  and  two  good  iisb  were  placed  before  biin  for  food  he 
refused  to  eat. 

Now,  if  Okikurumt  should  die,  tbe  soul  of  Ainu  land  will  depart. 

Tben  tbe  little  bird  called  "  water  wagtail,"  waving  its  tail,  spake  two  words  to 
her  and  said  :  **  Have  mercy  upon  us,  that  Okikurumi  may  live." 

Thus  tben,  by  simply  looking  out  upon  the  world,  Okikurumi  fell  so  sick  of  love 
that,  though  two  bad  tisb  and  two  good  Hsb  wore  set  before  him,  be  could  not  eat. 

Dear,  dear,  bow  badly  be  felt. 

Therefore  the  form  of  a  woman  resembling  tbe  goddess  was  made  and  sent  down 
to  Okikurumi. 

The  house  was  set  in  order  ;  that  woman  who  was  sent  down  put  things  to  rights. 

Then  Okikurumi  looked  tbrough  his  sleeye  and  saw  the  beautit'iil  woman. 
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Ho  got  np  greatly  rejoicing;  he  ate  some  food  ;  strength  came  back  to  his  body, 
and — the  woman  was  gone. 

Okiknrnmi  saw  he  had  been  deceived,  but  there  was  nothing  to  be  4Mie  and  noth- 
ing to  say  ;  so  he  got  wqU, 

POIYAUMBE. 
By  Mr.  John  Batchblob. 

Wo  three,  my  younger  sister,  my  dear  brother,  and  I,  wore  always  together. 

One  night  I  was  quite  unable  to  sleep ;  but,  whether  what  I  now  relate  was  seen  in 
a  dream  or  whether  it  really  took  place,  I  do  not  know. 

Now  I  saw  upon  the  tops  of  the  mountains,  which  lie  towards  the  source  of  our 
river,  a  gront  herd  of  male  deer  feeding  by  themselves.  At  the  head  of  this  great 
herd  there  was  a  very  large  speckled  buck  ;  even  its  horns  were  speekled.  At  the 
head  of  the  herd  of  female  doer  there  was  a  speckled  doe  skipping  about  in  front  of 
it«  fellows.  So  I  sat  up  in  my  bed,  buckled  my  belt,  winding  it  once  around  my  body, 
and  tied  my  hat  strings  under  my  chin.  I  thou  fastened  my  leggings,  made  of  grass, 
to  my  legs,  slipped  on  my  best  boots,  stuck  my  favorite  sword  in  my  girdle,  look  my 
quiver  sling  in  my  hand,  soized  my  bow,  which  was  maflo  of  yew  and  ornamented 
with  cherry  bark,  by  the  middle,  and  sallied  forth. 

The  dust  upon  the  road  by  the  river  side  wiis  flying  about.  I  was  taken  up  by  the 
wind  and  really  seemed  to  go  along  upon  the  clouds.  Now,  my  elder  brother  and 
younger  sister  were  coming  along  behind  me. 

And  as  we  went  along,  in  truth,  we  saw  that  the  mighty  mountains  were  covered 
with  great  herds  of  bucks  and  does;  the  bucks  had  a  speckled  male  at  their  head, 
even  its  horns  were  speckled  ;  there  was  also  a  speckled  female  deer  skipping  about 
at  the  head  of  the  does. 

On  coming  near  them  I  took  an  arrow  oat  of  my  qniver  and  shot  into  the  thickest 
of  the  herd,  so  that  the  mountains  became  covered  with  the  multitude  of  those  which 
had  tasted  poison  (I.e.,  which  had  been  hit  with  poisoned  arrows).  And  my  older 
bi  other,  shooting  into  the  thickest  of  the  herd  of  does,  killed  so  many  that  the  grass 
was  completely  covered  with  their  bodies ;  within  a  very  short  time  the  whole  herd, 
both  of  bucks  and  does,  was  slain.  How  was  it  that  that  which  but  a  short  time  since 
was  a  deer  became  a  man?    That  I  can  not  tell. 

With  angry  words  he  said  to  me :  **  Because  you  are  a  brave  Poiyanmbe  and  your 
fame  has  spread  over  many  lands,  you  have  come  hither  with  a  purpose  of  picking  a 
quarrel  with  me,  but,  however  brave  you  may  be,  I  think  you  will  probably  find  that 
you  are  mistaken." 

When  he  had  spoken  so  much,  this  lordly  person  drew  his  sword  with  a  flash  and 
struck  at  mo  with  powerful  strokes;  in  return  I  also  flashed  out  my  sword,  but  when 
I  hit  at  him  with  mighty  blows  there  was  no  corresponding  clashing  sound.  It  was 
extremely  difficult  to  come  upon  him ;  it  was  as  though  the  wind  caught  the  point 
of  my  sword.  Though  this  was  the  case,  though  it  was  difficult  to  strike  him,  and 
though  I  did  not  realize  that  I  was  struck,  yet  much  blood  spurted  out  of  my  body. 
That  abominable  bad  man  was  also  bleeding  profusely. 

Whilst  things  were  going  on  in  this  way,  my  elder  brother  and  younger  sister  met 
with  the  speckled  doe  and  both  attacked  it  with  drawn  swords.  With  great  fear 
they  fought ;  and  when  I  looked  I  saw  that  my  elder  brother  was  out  in  twain ;  as 
he  fell  he  put  out  his  hands  and  raised  himself  from  the  earth.  I  then  drew  my 
sword  and  cut  him  twice  or  thrice,  so  that  lie  became  a  living  man  again.  Then  rid- 
ing upon  a  sound  like  thunder,  he  quickly  asoeuded  to  the  skies  and  again  engaged 
in  the  flght.  I  now  heard  a  sound  as  of  another  person  being  slain  elsewhere ;  it  was 
my  yonnger  sister  who  was  killed.  With  a  great  sound  she  rode  upon  the  son  (i.  e., 
she  died  with  a  groan).  Upon  this  the  bad  foreign  woman  boasted,  and  said  that  she 
had  slain  my  younger  sister  and  thrown  her  to  the  earth.    Then  the  two,  the  woman 
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and  man,  fell  upon  me  with  all  tbeir  might  and  main,  bnt  I  struck  the  bad  woman 
twice  oi*  thrice,  an  that  she  rode  upon  the  sun  ;  she  went  to  the  snu  a  living  soul. 
Then  the  bad,  niali^i^uaut  man,  bein<r  left  alone,  spoke  thns:  *' Because  joa  area 
Poiyaumbe  and  the  fauio  of  your  bravery  hsis  spread  over  many  countries,  and  be- 
cause you  have  done  this,  know  ye  that  the  place  where  I  live  is  called  Samatiiye. 
The  two,  my  yonn^^i^r  brother  and  sister,  are  the  defeudera  of  my  house,  and  tht-y 
are  exceedingly  brave.  Tlnis,  then,  if  1  am  slain  by  you,  my  younger  brother  will 
avenge  my  death  and  you  will  live  no  longer.     You  must  l>o  careful." 

Now  I  made  a  cut  at  that  bad,  malignant  man,  but  he  returned  the  blow,  and  I 
swooned.  Whether  the  swoon  lasted  fur  long  space  or  a  short,  I  know  not;  but 
when  I  opened  my  eyes  I  found  my  right  ha^id  stretched  out  above  me  and  strikiDf; 
hither  and  thither  with  the  sword,  and  with  the  left  I  was  seizing  the  grass  and 
tearing  it  up  by  the  roots. 

So  1  came  to  myself.  And  I  wondered  where  Samatuye  could  be  and  why  it  was 
so  called.  I  thought  that  name  was  given  to  the  place  to  frighten  me,  and  I  con- 
sidered that  if  I  did  not  pay  it  a  visit  I  should  be  laughed  at  when  I  returned  home, 
and  thus  feel  humiliated. 

Therefore  1  looked  up  and  discovered  the  track  by  which  this  multitude  of  |>ersous 
had  come.  1  ascended  to  the  path  and  passed  very  many  towns  and  villages.  And  I 
traveled  along  this  path  for  three  days  and  three  nights,  in  all  six  days,  till  I  caiuc 
down  upon  the  seashore;  here  1  saw  many  towns  and  villages. 

Here  there  was  a  very  tall  mouritain,  whose  top  ext'^nded  even  into  the  skies; 
upon  its  summit  was  a  beautiful  house,  and  above  this  circled  a  great  cloud  of  fog. 
I  descended  by  the  side  of  the  house,  and,  stealthily  walking  along  with  noiseless  steps, 
peeped  in  between  the  cracks  of  the  door  and  listened.  I  saw  something  like  a  very 
little  man  sitting  cross- legged  at  the  head  of  the  fireplace  staring  into  the  fire,  and 
I  saw  something  like  a  little  woman  sitting  on  the  left-hand  side  of  the  fireplace. 

Hero  again  was  a  woman  who  in  beauty  excelled  my  younger  sister.  Now,  the 
little  man  spoke  thus  :  **Oh,  my  younger  sister,  listen  to  me,  for  I  have  a  word  io 
say.  The  weather  is  clouding  over  and  1  am  filled  Avith  anticipation.  You  know 
you  have  been  a  jirophet  from  a  child.  Just  ])rophe8y  to  me,  for  I  desire  to  hear  of 
the  future." 

Thus  spake  the  little  man.  Then  the  little  woman  gave  two  great  yawns  and  said: 
'*My  elder  brother,  my  little  elder  brother,  listen  to  me,  for  I  have  a  word  to  say. 
Wherefore  is  my  brother  thus  in  anticipation?  I  hear  news  from  a  distant  land; 
this  is  news  coming  from  above  the  mountain  of  Toinisanpet.  The  brave  Poiyaumbe 
have  been  attacked  by  my  elder  brother  without  cause,  but  a  single  man  has  anni- 
hilated my  brother  and  his  men.  Whilst  the  battle  proceeds  a  little  Kesorap  comes 
flying  across  the  sky  from  the  interior;  and,  though  I  earnestly  desire  to  prophesy 
about  it,  some  how  or  other  it  passes  out  of  my  sight.  When  it  crosses  the  sea  it 
darts  along  upon  the  surface  of  the  water  like  a  little  fish  ;  coining  straight  towards 
our  town  is  the  clashing  of  swords,  the  sword  of  a  Ya  un  man  and  a  Rep  uu  man; 
blood  Is  squirting  forth  from  two  great  wounds  ;  the  sword  ot  the  Rep  nn  man  goes 
in  to  the  setting  sun  and  is  lost ;  the  handle  of  the  sword  of  the  Ya  un  man  shines  upon 
the  sun.  Although  our  house  was  in  peace  it  is  now  in  danger.  .  In  speaking  thns 
much  my  eyes  become  darkened.     Pay  attention  to  wliat  I  have  said." 

As  she  said  this,  I  protended  that  1  had  but  now  arrived,  and  knocking  the  dirt  oflf 
my  boots  upon  the  hard  soil  just  outside  the  house  I  lifted  the  doors  ereen  over  my 
shoulders  and  stepped  inside.  They  both  turned  round  and  looked  at  me  with  one 
accord ;  with  fear  they  gazetl  at  me  from  under  their  eyebrows.  Then  I  walked 
along  the  left-hand  side  of  the  fireplace  with  hasty  strides. 

I  swept  the  little  man  to  the  right-hand  side  of  the  fireplace  with  my  foot,  and, 
sitting  myself  cross-legged  at  the  head  thereof,  spake  thus :  *'  Look  here,  little  Sama- 
tuye man,  I  have  a  word  to  say ;  attend  well  to  me.  Why  has  your  elder  brother,  the 
Samatuye  many  attacked  us  without  reason  f    lias  he  not  done  so  ?    As  you  have 
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rred  up  this  war  witb'^nt  reason,  you  will  be  punisbetl  by  tbc  gods;  yoii  will  be 
iiihilated.  Listeu  to  what  I  have  to  say.  Besides,  although  I  am  a  wouudcd  niau, 
vill  overthrow  your  town.  Listen  to  what  I  say/'  And  when  I  had  said  so  much, 
Irew  my  sword  and  flushed  it  about.  I  struck  at  him  with  such  blows  that  the 
ud  whistled.  Wo  ascended  to  the  ceiling  fighting,  and  here  I  chased  him  from  one 
d  of  the  house  to  the  other.  Whilst  this  was  going  on,  a  very  great  multitude  of 
m  congregated  upon  the  threshold.  They  were  as  thick  as  swarms  of  dies;  so  I 
t  them  down  like  men  mow  grass. 

Whilst  this  was  going  on  the  little  woman  said:  '*0h,  my  brothers,  why  did  ye 
nimit  such  a  fault  as  to  attack  the  Poivaumbe  without  cause?  Was  it  that  ve 
sired  to  slay  those  who  had  uo  desire  to  die  that  ye  fell  upon  them  f  Henceforth 
jball  cast  in  my  lot  with  the  Poiyaumbe.  Listeu  to  my  words." 
When  the  little  woman  had  thus  spoken,  she  drew  a  dagger  from  her  bosom  and 
t  down  the  men  at  the  door  like  grass;  wo  fought  side  by  side.  Fighting  so,  we 
ove  them  out  of  the  house,  and  when  we  looked  at  them,  there  were  but  a  few  left, 
it  behind  them  stood  the  little  Samatuye  man  ;  yes,  he  was  there.  In  a  very  short 
ne  those  few  persons  were  all  killed.  Aft«r  this  I  went  after  the  Samatnye  man 
ith  hasty  strides,  and  drew  my  sword  above  him.  I  struck  at  him  with  heavy 
uws.  The  Samatuye  woman  also  stood  by  my  side  and  hit  at  her  brother  with  her 
gger. 

In  a  short  time  he  received  two  or  three  cuts  aud  was  slain.  After  this  the  little 
L»mau  wept  very  much,  aud  spake,  saying  :  *'  As  for  me,  I  am  undone.  I  did  not 
sire  to  draw  my  dagger  against  a  man  wiftkout  friends.  As  the  little  hawks  dock 
gether  where  there  is  food,  so  have  I  an  earnest  desire  to  be  with  thee,  oh  Poiya- 
ube.    Listeu  to  what  I  say." 

AN  AINO  EIP  VAN  WINKLE. 

In  conclusion  comes  the  story  of  Rip  Van  Winkle,  told  in  so  many 
rms  by  so  many  peoples.  It  should  be  compared  with  tlie  legend 
:  the  fisher  boy  Urashima  and  his  Pandora's  box,  which  Professor 
hamberlain  has  so  well  rendered  in  verse  from  the  Japanese.  The 
anslation  of  this  Aino  version  is  also  by  the  same  pen. 

A  certain  Aino  went  out  in  a  boat  to  catch  fish  in  the  sea.  While  he  was  there  a  great 
ind  arose,  so  that  he  drifted  about  for  six  nights.  Just  as  he  was  like  to  die,  land 
.me  in  sight.  Being  borne  on  to  the  beach  by  the  waves,  he  quietly  stepped  ashore, 
here  he  found  a  pleasant  rivulet.  Having  walked  up  the  bauk  of  this  rivulet  for 
me  distance,  he  descried  a  populous  town,  in  whose  neigh berhood  were  crowds 
'  people,  both  men  and  women.  Proceeding  to  the  town  itself,  he  found  an  old 
an  of  divine  aspect,  who  said  to  hiiu :  '^  Stay  with  us  a  night  and  we  will  send  you 
>me  to  your  own  country  to  morrow.    Do  you  consent  t  '* 

So  the  Aino  spent  the  night  with  the  old  chief,  who  next  morning  addressed  him 
I  follows:  ''  Some  of  my  people,  both  men  and  women,  are  going  to  your  country 
r  purpose  of  trade.  So,  if  you  will  put  yourself  uudor  their  guidance,  you 
ill  be  able  to  go  home.  When  they  take  you  with  them  in  the  boat  yon  must  lio 
>wn  and  not  look  about  you,  but  completely  hide  your  head.  That  is  the  condition 
'  your  return.  If  you  look,  my  people  will  be  angry.  Mind  you,  do  not  look." 
lins  spoke  the  old  chief.  Well,  there  was  a  whole  deet  of  boats,  inside  which 
owds  of  people,  both  men  and  womeu,  took  passage.  There  were  as  many  as  five 
ore  boats,  which  all  started  off  together.  The  Aino  lay  down  inside  one  of  them 
id  hid  his  head,  while  the  others  made  the  boats  go  to  the  music  of  a  pretty  song, 
hich  he  much  enjoyed.  After  a  while  they  reached  the  land.  When  they  had 
me  so  the  Aino,  peeping  a  little,  saw  that  there  was  a  river,  and  that  they  were 
nwiDg  water  with  dippers  flrom  the  moulh  of  the  river  and  sipping  it.     They  said 
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to  each  other,  **  How  good  this  water  is/'  Half  .the  fleefc  went  np  the  river.  Bnt  the 
boat  in  which  the  Aino  was,  continued  its  voyage,  and  at  last  arrived  at  the  sh  re  of 
his  native  place,  whereupon  the  sailors  threw  the  Aino  into  the  water.  He  tboogbt 
he  had  been  dreaming,  and  then  ho  came  to  himself.  The  boat  and  its  sailors  had 
disappeared ;  whither  he  could  not  tell.  But  he  went  to  his  house,  and,  falliDg 
asleep,  dreamt  a  dream.  He  dreamt  that  the  same  ohl  chief  appeared  to  him  and 
said :  *'  I  am  no  human  being ;  I  am  the  chief  of  the  Salmon,  the  divine  fish.  As  yon 
seemed  in  dauger  of  perishing  in  the  waves,  I  drew  yon  to  me  and  saved  yonr  life. 
Yon  thought  you  only  staid  with  me  a  single  night.  But  in  reality  that  night  was 
a  whole  year,  at  the  coucluHiou  of  which  I  sent  you  back  to  yonr  native  place.  So  I 
shall  bo  truly  grateful  if  honcofoith  yon  will  offer  liquor  to  mo,  set  up  the  divine 
symliolH  in  my  honor,  and  worship  me  with  the  words,  'Intake  a  libation  to  the 
chief  of  the  salmon,  the  divine  fish.'  If  you  do  not  worship  mo,  3'ou  will  liecome 
a  poor  man.  liem^mber  this  well.*'  Such  were  the  words  which  the  divine  ohl  man 
spoke  to  him  in  his  dream. 

LIST  OF  SPECIMENS   FROM  THK  AINOS  IN   YEZO,   COLLECTED   DURING 

THE   SUMMER   OF   1888. 

By  RoMYN  Hitchcock. 

[Tbo  Durulier!*  refer  to  tho  entries  in  the  register  of  the  U.S.  National  Maeeam.] 

Mai. — Matle  of  the  rnsli  Scirpna  marilimu8y  the  stige  of  the  .Japanese,  with  black  or 
brown  colored  squares  of  dyed  bark  of  Tilia  cordata.  The  elm  bark  is  also  nsed 
for  the  colored  parts.  The  brown  color  is  obtained  from  the  bark  of  ^9cnlu» 
turbinaiay  the  black  from  JJnua  maritima.    Ainos  of  Yezo,  I88d.  150G32. 

l/rt<.— Sauu)  as  llr>0{\:\2,    Aiuos  of  Yezo,  18HH.  150633. 

J/ai.— Same  as  150()32,  different  pattern.     Aiuos  of  Yezo,  1888.  150634. 

J/rt*.— Same  as  150632,  different  pattern.    Ainos  of  Yezo,  1888.  150635. 

Jfa^— Same  as  150632,  different  pattern.    Ainos  of  Yezo,  1888.  1506.16. 

Shoes  niadeof  fish  akin, — Worn  with  snow-shoes  in  winter.  (See  PI.  xcvii.)  Ainos  of 
Yezo,  1888.  150637. 

Quirei'  and  poisoned  arrows. — Arrows  with  iron  heads,  poisoned  with  a  preparation 
of  aconite  root;  used  to  kill  bears.    Ainos  of  Yezo,  1888.  150338. 

Quiver  and  poisoned  arrows. — Arrows  with  bamboo  heads,  poisoned  with  a  prepara- 
tion of  aconite  root.  The  shafts  made  in  sections  of  reed  and  wood,  with 
feathered  ends.    Ainos  of  Yezo,  1888.  150639. 

Inches. 

LoBgth  of  bamboo  head 1}  to  2 

Length  of  upper  nhaftof  wood • 5|to  6 

Longth  of  lower  shaft  of  reed 12|  to  13 

Stone  arrow  heads  wore  probably  in  nae  by  the  Ainofl  within  the  Lintoric  period.    They  are 
found  buried  on  tho  soil  near  the  surface  in  many  places. 

Bow. — Made  of  the  wood  of  Taxus  cmpidaiay  which  is  preferred  for  the  purpose.  The 
specimen  is  49  inches  in  length.  The  string  is  twisted  bark  cord.  (See  Fig.  84.) 
Ainos  of  Shari,  Yezo,  1888.  150640. 

^ow.— Similar  to  150640,  but  52  inches  long.    Ainos  of  Yezo,  1888.  150641. 

^oir. — Small  bow  of  wood  wrapped  with  strips  of  bark  to  strengthen  it.  The  string 
is  secured  at  one  end  to  a  piece  of  hard  wood  fitting  over  the  end  of  the  bow  like 
a  cap,  held  in  place  by  a  wooden  pin.    Ainos  of  Yezo,  188-^.    (See  Fig.  84.)    150642. 

Snowshoes. — Made  of  wood  with  thongs  of  boar  skin.  These  are  worn  with  the  shoesof 
fish-skin  [No.  150637]  or  with  much  more  comfortable  boots  made  of  hide  and  far. 
(See  PI.  XCVII.)    Ainos  of  Bekkai,  Yezo,  1888.  150643 

Sandals. — Shntnkeri.  Very  rudely  made  of  walnut  bark,  secured  to  the  foot  with 
cords  of  bark.    (See  PI.  xcvii.)    Ainos  of  Piratori,  Yezo,  1888.  150644 
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Leggina, — "  Hos.*'  Made  of  Japanese  blue  cotton  cloth,  embroidered  with  cotton 
yarn.    Lined  Avith  white  cotton  cloth.    Aiuos  of  Yezo,  18^8.  150G43 

Leggiim. — "Hos."  Made  of  Japam'so  white  striped  cotton  cloth  bound  with  blno- 
black  and  embroidered  on  the  latter  with  light-blue  yarn.  Ainos  of  Piratori,- 
Yezo,  ldS8.  150646 

Leggins, — *'  Hos."  Made  of  ohiyo,  elm-bark  cloth,  bound  with  Japanese  black  cot- 
ton cloth.    Ainos  of  Piratori,  Yezo,  18S8.  150647 

Leggina. — '*  Hos/'  Made  of  ohiyo,  elm-bark  cloth,  embroidered  with  cotton.  Ainos 
of  Piratori,  Yezo,  18S8.  150648 

Leggina, — '*  Hos."  Made  of  Japanese  cotton  cloth,  embroidered.  Ainos  of  Yezo, 
1888.  150649 

Ball  of  Ohiyo  thread. — Made  by  s()litting  the  bark  of  the  elm  tree,  Ulmua  montanaf  and 
tying  the  ends  of  the  H laments  together.  Used  for  weaving  cloth  for  coats,  leg- 
gins,  belts,  etc.    Ainos  of  Piratori,  Yezo,  1H88.  150650 

^rai<fe(?  cord. —Made  of  the  bark  of  shiua-no-ki,  Tilia  oordata.  Ainos  of  Piratori, 
Yezo,  1888.  150651 

Bark, — Called  tamunki-nokawa.  Apparently  it  is  the  common  ohiyo  bark.  Aiuosof 
Abashiri,  Yezo,  1888.  15065*i 

Dged  bark, — Bark  of  Tilia  cordata  (Jap.  shiua-no-ki).  Much  used  for  the  colored  parts 
of  mats,  carrying  bags,  etc.  The  brown  color  is  produced  by  soaking  the  bark  in 
water  with  bark  of  ^EbchIhb  lurbinalnj  the  black  in  the  same  manner  with  Alnua 
maritima,    Ainos  of  Uragawa,  Yezo,  1888.  150653 

Linden  bark, — Bark  of  Tilia  cordata.  Much  used  for  cords,  fish  nets,  etc.,  and  for  the 
colored  parts  of  miits.    Ainos  of  Uragawa,  Yezo,  1885.  150654 

Branches  of  the  Linden. — The  wood  from  which  the  bark  is  stripped  for  making  cords, 
etc.  Ainos  of  Yezo,  1888.  150655 

Straw  bag, — A  small  bug,  about  12  inches  by  9,  very  rudely  made.  Used  for  gather- 
ing roots  and  other  articles  for  food.    Ainos  of  Uragawa,  Yezo,  1888.  150656 

Small  bag, — Made  of  the  rush  Scirpus  maritimua^  the  top  bound  with  blue  and  white 
cotton  cloth,  of  which  the  handle  is  also  made.  About  6  inches  square.  Ainos 
of  Uragawa,  Yezo,  1888.  150657 

Ohigo  branchea. — Small  branches  of  the  ohiyo  tree,  Ulmua  montana^  the  bark  of  which 
is  used  for  making  the  native  cloth.    Ainos  of  Piratori,  Yezo,  1888.  150658- 

Ohigo  coa<.— The  usual  form  of  girment,  patterned  after  the  Jai>anese.  Made  of 
ohiyo,  elui-bark  cloth,  bound  all  around  with  blue-black  Japanese  cotton  cloth. 
Not  embroidered.    Ainos  of  Yezo,  1888.  150659 

Ohiyo  coat. —Similar  to  150659.  The  cloth  has  narrow  longitudinal  stripes  of  white 
cotton  yarn*.    Not  embroidered.    Ainos  of  Yezo,  1>88.  150660 

Ohigo  coat. — ^The  usual  form  of  garment,  elaborately  embroidei'ed  in  characteristic 
patterns.  The  body  of  the  garment  is  made  of  elm-bark  cloth,  over  which 
Japanese  blue-black  cotton  is  stitched  in  parts,  and  on  this  the  pattern  is  em- 
broidered.   Such  coats  are  only  worn  on  special  occasions.    Ainos  of  Yezo,  1888. 

150661 

Fiah  apear. — A  small  spear  with  the  shaft  cut  short.  A  curved,  hook-like  piece  of 
iron  fits  loosely  in  the  side  of  the  shaft,  attached  to  a  cord  which  passes  through 
tlio  shaft,  near  the  end.  When  a  li<t1i  i»  struck  the  iron  turns  over,  hooks  into 
the  fiesh,  and  hangs  by  the  rope.    Ainos  of  Piratori,  1888.     (See  Fig.  85.)      150662 

Sakdcupy  atandj  and  stick. — Made  of  lacquered  wood  by  the  Japanese.  A  form  in 
universal  use  among  the  Ainos  for  drinking  Japanese  sak6,  of  which  they  drink 
great  quantities  whenever  they  can  get  it.  The  stick  resting  on  top  of  the  cup 
(150664)  is  used  to  throw  drops  of  the  liquor  as  offerings  to  the  gods,  and  to  raise 
the  moustache  while  drinking.    Ainos  of  Yezo,  1888.    (See  Fig.  77.)  15066:{ 

Monatache  atick. — Used  to  make  libations  of  sak^  to  the  gods,  and  also  to  raise  the 
moustache  while  drinking  sakd.    Ainos  of  Yyzo,  ISiS.    (See  Fig.  77.)         150661 
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Ohiyo  cloth— Woven  of  tbe  bark  of  the  obiyo  or  monntaiii  elm,  Ulmui  mantanat  with 
stripes  of  blue  an<l  bri<;ht  colored  cotton.  A  very  strong  durable  cloth  which 
bas  been  in  nniversnl  use  by  tbo  Ainos,  but  wbicb  is  now  being  replaced  by  tbe 
more  comfortable  Japanese  cotton  fabrics.    Widtb,  13  incbes.     Ainos  of  Yezo, 

1688.  n^aeen 

Loom.— With  warp  of  elm  bark  and  a  small  piece  of  cloth  woven,  showing  tbe  reo<1, 
shuttle,  beater,  etc.  Weaving  is  usnally  done  by  tbe  women,  who  sit  on  tbe 
floor  and  stret<5h  the  warp  from  tlie  lieams  of  tbe  house.  (See  Fig.  82.)  A 
similar  loom  arranged  for  use  is  shown  in  the  section  of  textiles.  Ainos  of  Yezo, 
IB'^-'.  150G66 

Ohiyo  &e//.— Belt  woven  of  elm  bark  on  a  small  loom  made  for  the  purpose.  Used 
iis  a  bolt  outride  the  coat.  Length,  8  feet ;  widrt),  1  inch.  Ainos  of  Shari,  Yezo, 
188^.  150Cfi7 

Bark  water  bucket  and  dip2*er.—yiAi\Q  of  birch  bark.  Used  for  holding  water.  (Seo 
Fig.  7X)     Ainos  of  Yezo,  18-8.  ir>066?» 

Bark  basket, — Made  of  ohiyo  bark  with  handle  of  the  same  bark  twisted.  Ainos  of 
Piratori,  Yezo,  1888.  l."»06Ga 

Woodin  ladle.—**  Kasup."  A  large  ladle  used  for  dipping  food  from  the  kettle.  Ainos 
of  Piratori.  Yezo,  18S8.  150670 

Ohiijo  belt, — Made  of  the  obiyo  or  elm  bark,  with  stripes  of  colored  cotton.  Ainos  of 
Yezo,  1888.  Io067l 

Conical  bark  ba/f. — Made  of  the  bark  of  the  lindiMi  tree.  Ainos  of  Piratori,  Yezo, 
1888.  150672 

Bark  dish  for  fish. — Very  rudely  made  by  binding  the  bark  iuto  the  form  of  a  deep 
dish  and  tying  the  ends  with  bark  rope  between  short  sticks  to  preserve  tbe 
8hape.     Ainos  of  Piratori,  Yezo,  1888.  150673 

BrtrA:  rfi^>/>6r.— Made  of  birch  bark,  with  a  wooden  handle.  Ainos  of  Piratori,  Yezo, 
1888.  150674 

Spear.— A  two-pronged  epoar  used  for  spearing  seals  or  large  fish,  salmon,  etc.  Tbe 
two  j>oints  of  sheet  iron,  sharpened,  arc  set  in  barb-shapod  pieces  of  hard  wood, 
which  fit  loosely  over  the  ends  of  the  prongs  of  the  shaft,  and  are  held  in  place 
by  the  tension  of  the  bark  rope,  to  which  they  are  securely  attached.  When  tbe 
weapon  strikes  the  barbs  enter  the  flesh  and  become  detached  from  tbe  shaft,  but 
they  are  secnrely  held  by  the  lino  until  the  animal  is  killed  or  exhausted.  Tbo 
points  are  sometimes  poisoned.  (See  Fig.  85.)  Ainos  of  Abasbira,  Yezo,  1888. 
Length  of  shaft  15  feet.  15067."» 

Small  bag. — Made  of  the  rush  ScirpnSf  with  a  cord  to  swing  over  the  shoulder.  Ainos 
of  Yezo,  18-8.  150676 

Ohii/o  6(irfc.— The  bark  of  the  monntain  dm,  Ulinns  montana^  used  principally  for 
making  cloth  for  clothing.  The  specimens  show  how  the  bark  readily  splits  into 
numerous  thin,  broad  bands  or  layers,  from  which  long,  narrow  threads  for  weaV' 
ing  are  drawn,  tied  end  to  end,  and  wound  into  balls  like  150650.  Ainos  of  Yezo, 
1888.  J50677 

Dried  salnwn. — Fish  cut  iuto  long  strips  and  dried  over  the  smoky  fire  in  tbe  honse. 
Ainos  of  Shari,  Yezo,  1888.  150678 

Carrying  band. — A  braided  band  of  ohiyo,  used  for  carrying  children  and  loads  on  the 
back.  The  broad  middle  part  is  placed  on  the  ibrehead,  and  the  ends  tied  nnder 
the  burden  on  the  back.  Three  specimens.  (See  also  1507.'>7.)  Ainos  of  Yezo, 
1888.  150671).  150680,  150683 

This  8yfltem  of  oarryiiii;  children  and  loadn  Ih  iiDivcrsal.     Tlit^  wuiuen  c&rry  large  wooden  tube  of 
water  on  their  bnckH  iu  tbiR  manner.     (See  Plate  cv.) 

Tobacco  pipe.— K  pipe  \\  feet   in   length,  the   usual  form,  but   of  very  unusual   size. 

Ainos  of  Yezo,  1888.  150681 

Hoe.— Fashioned  from  a  branch  of  ?i  tree,  the  blade  b«Mng  formed  by  sharpening  the 

Stub  of  tbe  main  branch.    An  extremely  rude  instrument.    Ainos  of  Yezo,  1883. 

15068S 
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Carrying  fra//.— Similar  to  150676,  but  larger,  nuwlo  of  the  nifili  Sdrpua,  with  brown 
liart-s  of  «1yed  bark,  the  ends  of  ohiyo  cloth.     Ainos  of  Yczo,  188^.  150684 

Wooden  rfw/*.— Octagonal  iu  shape,  about  12  inches  wide  by  2J  inches  deep  inside,  cut 
out  of  abiugle  block  of  wood.    Ainos  of  Yezo,  1888.  150685 

IVoodcn  bowl. — Circular,  excavated  from  a  block  of  wood,  about  10  inches  in  diameter 
by  3  inches  deep.     Ainos  of  Yezo,  1888.  150686 

doth  mittH. — Mittens  made  of  Japanese  cotton  cloth.  They  cover  the  wrist  and  back 
of  tlio  hands  only.     Ainos  of  Yezo,  1888.  K>0688 

Ceremonial  headdress. — A  bund  of  dyed  bark,  braided,  about  2  inches  wide,  to  put  on 
the  head.  Around  the  outside  a  band  of  white,  curled  shavings  pass,  with  the 
free  ends  behind.  In  front  a  nnle  Avooden  figure,  perhaps  representing  the  head 
of  a  boar.  Sqnan'S  of  purple  cloth  hang  down  all  around  the  lower  edge.  Used 
by  the  men  when  dancing.     (See  Fig.  87.)    Ainos  of  Piratori,  Yezo,  188S.    150637 

Apron,  —Made  of  ohiyo  cloth  and  Japanese  blue  cotton  cloth,  embroidered  with  light- 
blue  cotton  yarn.     Worn  by  the  women.     Ainos  of  Abash iri,  Yezo,  1^88.     150t)89 

Inao. — A  whittled  stick  made  of  willow  wood  with  long,  curled  shavings  hanging 
down  from  near  the  upper  end.  The  lower  end  sharpened  to  stick  iu  the  ashes  of 
the  fire-jdace  or  in  the  ground.  Kather  more  than  half  way  np  a  few  shavings 
ourliug  upwards  on  one  side.  Length,  30  inches.  Inao  represents  the  gods,  to 
which  prayers  are  ofiered.  They  are  found  iu  every  house  in  the  corner  sacred 
to  the  house  god,  and  in  the  fire-place  where  the  (ire  god  is  worshipped.  (See 
Fig.  8(\ )    Ainos  of  Yezo,  1888.  150690 

Inao. — A  whittled  willow  stick  with  pendant  shavings,  like  1.50690,  but  smaller,  and 
stick  plain  below  with  short,  curled  shavings  at  the  top.  Length,  17  inches. 
Ainos  of  Yezo,  1888.  150691 

Inao. — A  willow  stick  with  pendant  shavings,  similar  to  150690  and  150691,  and  nsed 
for  the  same  purposes.     Length,  30  inches.     Ainos  of  Yezo,  1888.  150692 

Broiling  sticks. — Stuck  in  the  ashes  of  the  fire-place  with  fish  spitted  upon  them  for 
broiling.     Ainos  of  Yez  j,  188S.  150693 

Tobacco  box  and  stick. — The  box  has  a  lid  held  in  place  by  the  cord  which  passes 
through  holes  down  both  sides  and  across  the  bottom,  ending  above  in  a  knot  at 
the  back  of  the  stick.  The  stick  is  thrust  in  the  girdle  when  traveling.  Box 
and  htick  carved  in  native  designs.     Ainos  of  Yezo,  1888.  150694 

.Mottstachv  sticks. — Carved  flat  sticks  of  wood,  plain  or  lacquered,  used  t-o  raise  the 
moustache  when  drinking  sakd,  and  for  throwing  drops  of  sak6  as  libations  to 
the  goils.  The  lacquered  sticks  are  nndoubtedly  old.  They  are  covered  with 
Aino  designs,  but  the  lacquering  is  probably  Japanese  work.  Length,  about  13 
inches.    (See  Fig.  77.)    Ainos  of  Shari,  Yezo,  1888.  150695-150699 

Parts  of  an  Aino  loom. — ^The  essential  parts  of  a  loom  used  for  weaving  ohiyo-bark 
cloth.     Ainos  of  Yezo,  1888.  150700 

Shell  for  lamp. — A  shell  of  the  Pevten  used  to  hold  oil  and  a  small  wick,  to  servo  as  a 
lamp.  The  shell  is  supported  on  the  end  of  a  three- forked  stick  set  up  in  the  fire- 
I>lace.  The  wick  is  the  x)ith  of  a  plaut,  sometimes  a  bit  of  twisted  bark  fiber. 
Ainos  of  Yezo,  1888.  150701 

Tobacco  box  and  stick. — Similar  to  150694,  but  much  larger.  Probably  quite  an  old 
box.  Wires  for  cleaning  the  pipe  attached  to  the  cord.  (See  Fig.  79).  Ainosof 
Yezo,  1688.  15U702 

Tobacco  box  and  «^icA-.— Similar  to  150694.     Ainos  of  YeU»rof,  18S8.  150703 

Red  lacquer  cup. — Used  for  sak<^.     Made  by  the  Japanese.    Ainos  of  Yezo,  1888. 

150704 

Large  knife  and  cas**. — The  knife  was  obtained  from  the  Japanof^e.  The  wooden  ca«e 
is  of  native  workmanship,  made  in  two  pieces,  bound  together  with  bark,  the 
outside  elaborately  carved.     (See  Fig.  76.)    Ainos  of  Yeterof,  1888.  150705 

Head  necklace  and  copper  ornament. — Worn  by  women.  The  beads  are  of  glass,  blue 
mnd  white,  strung  on  a  conl.  The  thin  cojiper  plate  bears  a  stamped  or  ham- 
mered figure  of  a  person  seated  on  some  mythic  animal,  with  leaves  of  v«»lvcb& 
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about.    The  beads  are  of  Japanese  mannfacture,  the  jilate  of  unknown  origin. 
Aiuos  of  Yezo,  1888.  150706 

The  women  are  unwilling  to  part  with  their  beads,  which  they  seem  to  value 
cither  as  heirlooms  or  as  sacred  treasures.  Six  dollars  was  once  refoHedfor 
a  string  smaller  than  this,  although  the  people  arc  extremely  poor.  All 
such  ornaments  have  been  obtained  by  trade  with  the  Japanese,  and  many 
of  them  seem  to  be  quite  old.    (A  similar  necklace  shown  in  PI.  xc.) 

Earrings. — Made  of  silver,  with  blue  glass  beads.  Worn  by  the  womer.  Specimeos 
are  of  medium  size,  3f  inches  in  diameter,  of  Japanese  manufacture.  (Similar 
earrings  shown  in  Plates  xciii  and  civ.)    Ainos  of  Yezo,  1888.  V^07V7 

Earrings, — Made  of  white  metal.  Worn  by  women ;  2^  inches  in  diameter.  Ainos 
of  Yezo,  1888.  150708 

JVooden plale.—A  round  plate  with  carved  pattern  inside.  Diameter,  7  inches.  Ainos 
of  Yeterof,  18?^3.  150708 

Wood*^np1aU.—A  round  plate  with  carved  pattern  inside.  Diameter,  7  inches.  (See 
Fig  74.)    Aiuos  of  Yeterof,  1888.  150700 

Wooden  plate, — A  square  plate  with  rounded  corners ;  inside  carved ;  12  inches  square. 
Ainos  of  Yeterof,  IS-^S.  150710 

Wooden  plates. — Two  sq  uarc  x>latc8,  with  insides  carved.  Respectively  9^  and  8  inches 
square.    (See  Fig.  74.)    Aiuos  of  Piralori,  Yezo,  1888.  150711 

Winders  for  Mrcad.— Flat  pieces  of  carved  wood  of  various  shapes,  used  for  winding 
thread.     Aiuos  of  Yezo,  18H8.  150712 

Teacup  ^Mer«.— Patterned  after  similar  articles  used  by  the  Japanese.  Made  of 
wood,  carved.    Ainos  of  Yezo,  1888.  150713 

Cloth  neck  band  and  ornament. — A  simple  baud  of  blue-black  Japanese  cotton  three- 
quarters  of  an  inch  wide,  with  button  and  button-hole  to  secure  it  around  the 
nock,  lu  front  a  nearly  square  flap  haugs  down  about  1|  inches,  on  which  a 
small  silver  ornament  is  displayed.  Worn  mostly  by  children.  Ainos  of  Yezo, 
188^.  150714 

Tattooing  knives. — Ordinary  Japanese  knives  with  blades  3  to  3}  inches  in  length  iu 

plain  wooden  handles.    One  of  the  blades  bent  near  the  end.    Ainos  of  Yezo, 

1888.  150715 

Kaba  &ari(r.— Birch  bark  used  to  make  the  soot  used  in  tattooing.  The  bark  is  bume<l 
and  the  soot  condensed  on  a  dish  held  over  the  llame.  The  soot  is  rubbed  into 
the  cuts  on  the  face  and  arms,  giving  them  a  permanent  somewhat  bluish  color. 
Ainos  of  Yezo,  1H88.  150716 

Wooden  (?t«A.— Obloug,witb  rounded  ends.  Length,  0  inches ;  width,  3^  incites.  Ainos 
of  Yezo,  1888.  150717 

Chopsticks. — Made  by  the  Ainos,  who  doubtless  learned  to  use  them  from  the  Japa- 
nese.    Ainosof  Yezo,  1888.  150718 

Needle. — Used  for  making  lish  nets.  Made  of  wood  (See  Fig.85.)  Ainoa  of  Yezo, 
1888.  150719 

Mokuri.—A  musical  instrnment  played  like  a  jow'sharp,  except  that  the  reed  is  made 
to  vibrato  by  jerking  the  string  with  the  right  hand  while  the  instrument  is 
helil  in  front  of  the  mouth,  not  against  the  teeth,  between  the  thumb  and  finger 
of  the  left  hand,  the  cord  pressing  around  the  little  finger.  (See  Fig. 80.)  Ainos 
of  Yezo,  1888.  150720 

Bark  dishes. — Made  of  birch  bark,  the  edges  bound  with  bark  fiber  over  strips  of 
wood.    Aiuos  of  Yezo,  1888.  150721 

Wooden  «po(m8.— Various  shapes  and  sizes,  with  long  handles  often  curiously  shaped 
to  represent  small  brauches  sharply  bent  at  the  joints.  Used  for  cooking  and 
for  eating.     (See  Fig.  7.'>.)    Aiuos  of  Yezo,  18s8.  150722 

Wooden  flat  spoons. — Shaped  like  small  spatulas;  upper  surfaces  carved.  Used  for 
eating.  Length,  about  7  inches.  (See  Fig.  75.)  Ainos  of  Piratori,  Ycso, 
1888.  150724 
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FUh  tkina, — Two  pieces,  used  for  making  shoes.    Ainos  of  Yezo,  1886.  150725 

Wooden  tpoona, — Shaped  like  spatulas,  carved  oa  the  upper  surface.  Like  150723, 
but  smaller.  Used  by  womeu.  Length,  6  inches.  Ainos  of  Piratori,  Yezo, 
1888.  150726 

Large  wooden  spatula.— Used  as  a  spoon  or  ladlo  to  dish  out  food.  Length,  17  inches; 
width  of  blade,  3  inches.     Aiuos  of  Piratori,  Yezo,  1888.  150727 

Jlooden  pipe, — A  short  pipe  with  stem  carved.  Length,  9  inches.  Aiuoe  of  Yezo,  1888. 
(See  Fig.  78.)  150728 

Knife  and  case. — The  blade  of  Japanese  manufacture.  The  carved  case  made  by  the 
Ainos.     (See  Fijr.7G.)    Ainos  of  Yezo,  1888.  150729 

Two  knife  caftes. — AVell  carved  in  peculiar  designs.    Ainos  of  Yezo,  1888.    (See  Fig.  76.) 

150731 

Wooden  mallet,— Voriimd  of  a  branch  and  a  portion  of  the  main  stem,  which  together 
make  a  naturally  shaped  hammer.    Ainos  of  Yezo,  1888.  150732 

Wooden  pipes.— Vmiil  form.     Aiuos  of  Yezo,  1888.     (See  Fig.  78)  15073:^,  150734 

Bead  nevklace. — Made  of  colored  glass  beads  and  five  larger  hollow  metal  beads  in  the 
middle.    Made  by  Japanese.     Ainos  of  Yezo,  1888.  150736 

Small  loom. — Used  for  weaving  the  narrow  belts  of  ohiyo  bark.   Ainos  of  Yezo,  1888. 

150737 

Bark  for  mats. — Elm  bark,  ohiyo,  colored  brown  and  black  for  weaviug  the  square 
patterns  of  mats,  bags,  etc.    Aiuos  of  Yezo,  1888.  150738 

Shikeribikina. — Leaves  of  iv^lant  dried  and  preserved  for  food.  Botanical  name  un- 
known.    Used  in  s( tews.     Aiuos  of  Yezo,  1888.  1507^)9 

Salmon  roe. — Dried  fish  roe,  as  preserved  for  winter  food.     Ainos  of  Yezo,  1888. 

150740 

Dried  cakes  of  lily  root. — Two  cakes  about  9^  inches  in  diameter  by  |  of  an  inch  thick 

-  with  a  hole  through  the  middle,  tied  together  with  strips  of  bark.    The  lily  is 

probably  the  uha-yuri  of  the  Japanese.    Such  cakes  of  various  sizes  are  to  be  seen 

hanging  iu  every  house  throughout  Yezo,  becoming  thoroughly  dried  and  seasoned 

by  the  smoke  and  hardened.   (See  also  150789.)    Ainos  of  Yezo,  1888.  150741 

Cakes  of  lily  roof.— Similar  to  150741,  but  smaller.    Ainos  of  Yezo,  1888.  150742 

String  of  lily  root. — Dried  bulbs  of  the  lily  on  strings.  A  very  common  article  of 
food  to  be  seen  suspended  in  the  houses  throughout  Yezo.    Ainos  of  Yezo,  1888. 

150744 

yuts. — The  fruits  of  Trapa  bioornis.    Used  for  food.    Ainos  of  Shari,  Yezo,  1888. 

150743 

String  of  fruits.— }iot  identified,  bulbels  of  infioresoence  from  some  monocotyledo- 
nous  plant.    Used  for  food.    Ainos  of  Abashiri,  Yezo,  1888.  150746 

Flour. — Prepared  from  some  starch-bearing  root.    Ainos  of  Abashiri,  Yezo,  1888. 

150745 

Dried  herrings.— ThQ  fish  are  roughly  cleaned  and  suspended  from  the  beams  of  the 
houses  until  dried  and  smoked.  Used  fur  wint-er  food.  Ainos  of  Shari,  Yezo, 
IhH-i.  150748 

Slices  of  pumpkin,  dried. — Not  a  common  food  among  the  Ainos.  The  pumpkin  is  now 
cultivateil  in  the  valley  of  Saru.    Ainos  of  Piratori,  Yezo,  1888.  150749 

Puknsa. — A  kind  of  food ;  apparently  the  stalks  of  a  plant,  cut  in  small  pieces. 
Aiuos  of  Piratori,  Yezo,  1888.  150751 

Pukusakina. — The  leaves  and  stems  of  a  plant  belonging  to  the  Kanunculaceao. 
Used  for  food.    Aiuos  of  Piratori,  Yezo,  1888.  150752 

Beans. — Not  common  in  Yezo.  Varieties  grown  in  the  Saru  Valley.  Aiuos  of  Pira- 
tori, Yezo,  1888.  150753 

Strips  of  frarX;.— Used  for  making  the  colored  parts  of  mats.  Probably  from  the  Tilini 
cordata.     (See  No.  150632.)    Ainos  of  Yezo,  1888.  150754 

Stalks  of  the  rush. — Stalks  of  Soirpus  maritimus  ;  used  for  weaving  mats.  (See  No, 
150632.)    Ainos  of  Yezo,  1888.  150756 
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Carrying  band  with  $tiok.-~The  baud  passes  over  the  forehead  in  the  same  manner  as 
150679,  bat  the  load  is  supported  od  a  stick  about  15  inches  in  length  which  is 
held  horizontally  across  the  back.    Ainos  of  Yezo,  1888.  150757 

Arrow  with  bone  head, — This  form  not  very  much  used,  bamboo  heads  bein^;  most 
common.    Ainos  of  Yczo,  1888.  150758 

Arrow  and  small  holder, — The  arrow  of  the  usual  form  with  bamboo  head,  poisoned 
for  shooting  bears.  The  holder  made  of  leaves  of  scrub  bamboo  bound  together 
with  bark.     Ainos  of  Yezo,  1888.  150759 

Stone  arrowheads. ^¥to\\\  various  parts  of  Yezo,  found  in  the  ground  near  the  surface. 
Made  of  obsidian  and  chert.  From  three-quarters  of  an  inch  to  over  2  inches  in 
length.  Probably  made  by  the  Ainos  and  used  by  them  within  the  historic 
period.    Ainos  of  Yezo,  1888.  150760 

Arrow  poison. — Prepared  from  the  root  of  the  aconite  plant.  Used  to  kill  bears. 
The  poison  acts  very  quickly,  and  a  wounded  animal  drops  dead  a  few  yards 
from  where  he  is  struck.    Ainos  of  Yezo,  1888.  150761, 150762 

Jiat  trap. — A  kind  of  bow-trap  in  which  the  animal  is  caught  between  the  arrow  head 
and  the  frame  of  the  trap.    Ainos  of  Piratori,  Yezo,  1888.  150764 

Hooked  stick. — Used  to  hold  the  stew-pot  over  the  fire.  The  stick  is  suspended  from 
the  beams  overhead  by  means  of  a  slender  rod  or  a  bark  rope.  Ainos  of  Yezo, 
1888.  150767 

Baby  oan'ier. — ^The  band  is  placed  around  the  breast  instead  of  on  the  forehead,  as 
with  the  Ainos.  The  child  is  carried  in  the  sling  on  the  back.  Knrile  Island 
natives  on  the  Island  of  Shikotau,  Japan,  1888.  150768 

Aconite  plant. — The  leaves  and  flowers  of  the  Aconitum  Japonicum  Thunb'g,  f^m  the 
roots  of  which  the  Ainos  make  the  arrow  poison.    Island  of  Yezo,  1888.      150769 

The  following  articles  are  the  gift  of  the  Sapporo  Agricnltural  College: 

Dried  fish. — Salmon  dried  and  salted.    Tsuishikari  Ainos,  Yezo,  1888.  150770 

n^ooden  spoon, — Rudely  carved  handle.    Tsuishikari  Ainos,  Yezo,  1888.  150773 

Wooden  dish  with  handle.— Thin  form  not  observed  amouir  the  Yczo  Ainos.  Length, 
including  handle,  15  inches;  width,  9  inches.  (See  Fig.  69.)  Tsuishikari  Ainos, 
Yezo,  1888.  150774 

Barkfish  tray. — A  large  fiat  tray  of  bark,  with  the  sidcH  turned  ux)  slightly,  strength- 
ened with  bamboo  strips  nud  bound  with  bark  filaments.  Length,  18  inches; 
width,  1*2  inches.    Tsuishikari  Ainos,  Yezo,  1888.  150775 

Oblong  deep  dish.— Dug  out  of  a  piece  of  wood,  with  a  Hat  projection  at  one  end  for  a 
handle.  Used  as  a  rice  bowl.  Length,  12  inches.  Tsuishikari  Ainos,  Yezo, 
1888.  150776 

Wooden  dish.— Wooden  dish  of  peculiar  shape  ;  one  end  deeply  excavated,  the  other 
end  more  shallow,  resting  on  two  legs.  (See  Fig.  69.)  Tsuishikari  Ainos,  Yezo, 
1888.  150777 

Japanese  short  sword. — An  old  sword,  regarded  as  a  precious  treasure  by  the  people; 
doubtless  a  family  heirloom.    Tsuishikari  Ainos,  Yezo,  1888.  150778 

Man^s  coat. — Made  of  the  ohiyo  or  elm-bark  cloth  ;  embroidered  with  cotton  yarn  on 
a  blne-black  cotton  ground.    Tsuishikari  Ainos,  Yezo,  1888.  150779 

Woman's  coat. — Made  of  the  ohiyo  or  elm-bark  cloth  ;  precisely  like  a  man's  coat  but 
embroidered  directly  on  the  bark  cloth  with  blue,  red,  and  yellow  cotton  yarn. 
Tsuishikari  Ainos,  Yezo,  1888.  150780 

Belt, — Made  of  ohiyo;  rather  wider  than  the  belts  of  the  Yezo  Ainos.  Length  86 
inches ;  width  2  inches.    Tsuishikari  Ainos,  Yczo,  1888.  1G0781 

Apron. — Made  of  ohiyo,  with  cotton    embroidery.    Tsuishikari  Ainos,  Yezo,  1888. 

150782 

Xe^47tn«.— Made  of  ohiyo  cloth,  embroidered  with  cotton.     Tsuishikari  Ainos,  Teso, 

1888.  150783 
Bow, — A  plain  bow  of  the  form  common  throughout  Yezo.    Tsuishikari  Ainos,  Yezo, 

1889.  150784 
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Quiver  and  arrows, — Qniver  made  of  wood  bonnd  with  bark,  haviog  carved  projected 
pieces  along  the  sides.  The  form  is  common  to  all  the  Ainos.  Arrows  with  bone 
or  bamboo  beads  (see  Fig.  84),    Tsnishikari  Ainos,  Yezo,  1388.         150785, 150786 

Loam. — Four  pieces,  constituting  the  essential  parts  of  a  native  loom  for  weaving  ohiyo- 
bark  cloth.    Tsnishikari  Ainos,  Yezo,  1888.  150787 

Harpoon. — A  barbed  iron  head,  with  lateral  barbs  on  the  shank,  loosely  fitted  on  the 
end  of  a  wooden  shaft  and  secured  by  thongs  to  a  line.  When  a  fish  is  struck  the 
head  leaves  the  shaft  and  the  fish  is  pulled  in  with  the  line.  Used  for  shallow- 
river  fishing.    Tsnishikari  Ainos,  Yczo,  1888.  1.50788 

Fish  spear. — A  spear  identical  with   150662,  but  smaller.    Tsuisbikari  Ainos,  1888. 

150788 

Cake  of  dried  lily  roo^— Similar  to  Nos.  150741, 150742.  and  150744,  but  of  slightly  dif- 
ferent  form.    Tsnishikari  Ainos,  Yezo,  1888.  150789 

Wooden  plates. — Square  and  rectangular,  carved  on  the  inside.  Ainos  of  Yezo,  1875 
Collected  by  Gen.  H.  Capron.  19416 

Wooden  plate. — Ainos  of  Yezo,  1876.    Collected  by  Benj.  Smith  Lyman.  22256 

LIST  OF   YEZO,   AINO   AND    SHIKOTAN     PHOTOGRAPHS    OBTAINED    BY 

EOMYN  HITCHCOCK. 

Backs  of  houses f  Shikotan,—Sho\ving  the  monnds  of  earth  over  the  pits,  connected  with 
the  main  or  thatched  houses.    Negative  by  R.  Hitchcock,  August,  1888.  56 

Vill€igerSj  Shikotan. — The  Knrile  Islanders  now  occupying  the  dwellings  on  Shikotan. 
Negative  by  R.  Hitchcook,  August,  188^.  57 

View  of  AeiHwro,  Tezo. — Looking  over  the  the  town  toward  the  harbor,  showing  Ben- 
tenjima,  on  which  are  numerous  pits  and  a  shell-heap.  Negative  by  R.  Hitchcock, 
August,  1888.  58 

Po/<ery.— Specimens  of  so-called  "  Aino"  pottery,  from  the  collection  of  M.  TAbb^ 
Fnret,  Hakodate.    Negative  by  R.  Hitchcock,  August,  1888.  .59 

Vietc  of  Hakodate. — From  back  of  the  town,  overlooking  the  harbor.  Negative  by  R. 
Hitchcock,  August,  1888.  61 

House  on  Shikotan. — The  front  or  thatched  honse  and  back  passage  of  the  Knrile 
Islanders.    Negative  by  R.  Hitchcock,  August,  188S.  65 

Earth  houses  on  Shikotan.—Tvro  detached  earth  or  pit  dwellings.  Negative  by  R. 
Hitchcock,  August,  1888.  66 

Jino  house^  Bekkaif  Yezo. — From  the  southeast.  Showing  a  small,  conical  tent  cov- 
ered with  mats  on  the  soutb  side  of  the  house,  in  which  an  aged  woman  and  a 
dog  were  fonnd  sleeping.  (See  page  451.)  Negative  by  R.  Hitchcock.  August, 
1888.  740 

Jino  house  and  storehouse^  Bekkai,  Yezo. — Another  view  of  the  house  shown  in  No. 
740,  from  the  northeast,  showing  a  storehouse  in  the  foreground  and  a  second 
honse  on.  the  left.    Negative  by  R.  Hitchcock,  Angnst,  1888.  741 

Group  of  fire  Ainos,  Sharif  Yezo. — Four  women  and  one  man  standing  at  the  entrance 
to  a  house,  a  Japanese  on  the  right.  Negative  by  R.  Hitchcock,  August, 
1888.  742 

Aino  man  and  irontait,  Shariy  Ye^o. — Standing  before  the  side  door  of  a  house.  Nega- 
tive by  R.  Hitchcock,  August,  1888.  743 

Aino  house  and  storehouse,  Shari,  Yezo. — A  large  and  well-built  dwelling  thatched 
witb  reeds  (arundinaria).  Fish  nets  drying  on  a  frame  raised  on  poles.  Nega- 
tive by  R.  Hitchcock,  Angu^t,  1888.  744 

Aino  house,  Shari,  Yezo. — The  house  has  a  small  aperture  just  beneath  the  ridge  for 
the  escape  of  smoke,  and  a  hole  in  the  roof,  closed  with  a  sliding  shutter ;  also  a 
lateral  projection  forming  a  side  room  for  storage.  There  is  a  sliding  front  door, 
outside  of  which  a  mat  may  be  dropped  down  in  cold  weather.  Negative  by  R. 
Hitchcook,  August,  1888.  745 
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Aino  hou$e  and  alorekoiue,  Shari,  Yezo, — ^This  house  has  a  thatched  chimney  in  froot 
of  the  smoke-hole  uoder  the  ridge,  but  no  opening  in  the  roof.  The  smoke-hole 
is  larger  in  houses  of  this  kind  than  in  those  like  745.  The  entrance  is  throogh 
a  passage  way  in  front  of  the  door,  which  affords  protection  from  cold  winds. 
Negative  by  R.  Hitchcock,  AiigiiHt,  1884.  746 

Two  Aifio  men,  Abashirif  Yezo. — Showing  the  characteristic  strong  growth  of  hair  on 
the  legs.    Negative  by  R.  Hitchcock,  August,  1888.  749 

Aino  house,  Ibkoro,  Yezo, — Showing  the  method  of  construction.  Negative  by  R. 
Hitchcock,  August,  1888.  750 

Two  Jino  girls,  Tokoro^  Yezo. — Showing  the  ordinary  dress  and  the  rough  sandals. 
Negative  by  R.  Hitchcock,  August,  1888.  751 

Aged  Aino  man,  Tokoro,  Yezo. — Leaning  on  his  staff  at  the  door  of  his  hut.  Negative 
by  R.  Hitchcock,  August,  1888.  752 

Aged  Aino  woman,  Tokoro,  Yezo. — The  wife  of  the  man  shown  in  752.  Showing  the 
tattoo  marks  on  lips  and  arm.     Negative  by  R.  Hitchcock,  August,  1888.         753 

Aged  Aino  man,  Tokoro,  Yezo. — Nude  tigure,  showing  growth  of  hair  on  body  and 
limbs.  The  hair  about  the  breast  and  shoulders  is  very  long,  but  the  color  is  not 
dark  enough  to  show  distinctly  in  the  photograph.  Negative  by  R.  Hitchcock, 
August,  1888.  754 

Aged  Aino  man,  Tokoro,  Yezo.— Bsick  view  of  the  man  shown  in  754.  Negative  by  R. 
Hitchcock,  August,  1888.  755 

Aino  canoes,  Tokoro.,  Yezo.— Boats  used  in  river  fishing,  rudely  dug  out  of  a  single  log. 
The  form  varies  iu  different  parts  of  the  island.  Negative  by  R.  Hitchcock, 
August,  1888.  756 

Tivo  Aino  women,  Ahashiri,  Yezo. — One  holding  a  child.  Good  faces,  long  unkempt 
hair.     Negative  by  R.  Hitchcock,  August,  1888.  757 

Tioo  Aino  men,  Abashiri,  Fe^o.— Good  types  of  Yezo  Ainos  in  ordinary  dress.  Nega- 
tive by  R.  Hitchcock,  August,  1888.  758 

Two  Aino  men,  Abashiri,  Yezo. — One  an  old,  patriarchal  Aino,  such  as  may  often  be 
found  in  Yezo.  Dret^ed  iu  good  clothes,  he  would  appear  a  dignified  and  wise  old 
gentleman.  The  hairiness  of  the  lower  limbs  well  shown.  Negative  by  R. 
Hitchcock,  August,  1888.  759 

Two  Aino  women,  Abashin,  Yezo. — Excellent  types.  They  are  both  tattooed,  but  the 
blue  marking  does  not  show  distinctly  in  photographs.  Negative  by  R.  Hitch- 
cock, August,  1888.  760 

Aino  man,  Abashiri,  Yezo. — A  large  and  powerful  man,  chief  of  the  Aino  village.  A 
sleeping  dog  on  the  ground.    Negative  by  R.  Hitchcock,  August,  1888.  761 

Main  street,  Abashiri,  Yezo. — A  Japanese  town  on  the  northcjist  coast.  The  low  houses, 
with  roofs  weighted  down  with  stones,  being  characteristic  of  the  whole  island. 
Negative  by  R.  Hitchcock,  Augnst,  1888.  763 

Aino  man  carrying  a  water  tub,  Abashiri,  Yezo. — The  usual  manner  of  carrying  a  load 
on  the  back.     Negative  by  R.  Hitchcock,  August,  1888.  767 

Aino  Village^  Yezo. — The  village  adjoining  the  Japanese  town  Abashiri.  View  along 
the  beach,  the  houses  all  facing  the  sea,  only  far  enough  back  to  be  beyond 
the  reach  of  the  waves  in  stormy  weather.  Negative  by  R.  Hitchcock,  August, 
1888.  768 

Beach,  and  fishing  boats,  Abashiri,  Yezo. — View  of  the  beach  within  the  bar  and  boats, 
from  behind  the  houses  shown  in  No.  763.  Negative  by  R.  Hitchcock,  Augnsti 
1888.  769 

House  on  Shikotan. — Occupied  by  Kurile  islanders.  Negative  by  R.  Hitchcock, 
August,  1888.  770 

Shikotan  village. --GeuerBl  view  of  village  from  the  hill-side  on  the  west.  Negative  by 
R.  Hitchcock,  August,  188S.  771 

Street  scene,  Shikotan. — General  view  of  the  street  from  the  south,  Negative  bj  B. 
Hitchcock,  August,  1888.  779 
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ino  girlf  Urap,  Yezo, — Seated  in  Japanese  fashion.  Lips  tattooed.  Wearing  large 
silver  earrings.    Embroidered  garment.    Print  from  a  Japanese  negative.       782 

ino  maHf  Hakodate^  Japan. — Back  view,  showing  embroidered  pattern  on  coat. 
Print  from  a  Japanese  negative.  7d8 

ino  in  canoey  Urap,  Yezo. — Showing  the  form  of  canoe  used  in  the  locality.  A  bridge 
ferry,  common  on  rapid  streams.    Print  from  a  Japanese  negative.  789 

ino  hear  cage  and  hedge. — A  view  at  Urap,  showing  the  square  cage  bnilt  of  logs  and 
the  sacred  hedge  with  bear  skulls  on  the  tops  of  the  poles.  Print  from  a  Japa- 
nese negative.  790 
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introductory. 

The  history  of  the  Geological  Department  of  the  National  Museum 
may  be  said  to  date  from  the  appointment  of  Dr.  George  W.  Hawes  as 
curator  in  1880,  after  tbe  completion  of  the  new  building*  Prior  to 
this  time,  owing  to  the  limited  amount  of  space  that  could  be  dcvot^sd 
to  the  department  in  the  Smithsonian  building,  the  collections  were 
necessarily  small.  They  were  also  of  a  very  miscellaneous  character, 
the  principal  material  of  real  value  from  a  lithologic  or  geologic  stand- 
point which  they  were  found  to  contain  being  a  collection  of  ^0  speci- 
mens of  rocks  from  France,  purchased  in  1869  from  Louis  Saemsin  in 
Paris,  and  a  similar  collection  of  148  specimens  of  rocks  of  Saxony, 
received  in  1863  from  the  Royal  Mining  School  of  Freiberg,  Saxony. 
There  was,  it  is  true,  much  material  that  might  have  been  of  value  had 
there  been  any  accurate  data  concerning  it ;  but  owing  to  the  necessarily 
limited  time  and  space  that  had  been  devoted  to  the  care  of  these  col- 
lections, in  many  cases  nothing  could  be  learned  in  regard  to  them,  or 
if  anything,  the  information  Wius  so  meager  iis  to  be  practically  value- 
less. This  was  especially  true  of  much  of  the  material  received  from 
the  various  United  States  geological  surveys  and  exploringexpeditions. 

At  the  time  Dr.  liawes  entered  upon  his  duties  as  curator  he  also 
assumed  charge  of  that  branch  of  the  Tenth  Census  relating  to  the 
quarrying  industry  of  the  United  States.  To  this  work  he  gave  almost 
his  entire  attention,  and  the  present  building  and  ornamental  stone  col- 
lection is  largely  the  result  of  his  exertions  in  this  direction.  Dr. 
Hawes'  connection  with  the  Museum  was,  however,  too  short  to  allow 
the  department  to  become  fully  organized,  and  at  the  time  of  his  death 
matters  were  still  in  a  state  of  great  confusion  owing  to  the  large 
amount  of  material  that  had  accumulated  and  the  extent  of  the  work 
uiMlertaken,  but  necessarily  uncompleted.    The  extensive  collections 

jreeeived  from  Philadelphia  at  the  close  of  the  Centennial  Exhibition 
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in  187G  were  still  unpacked  and  unassorted,  as  were  also  tliotse  received 
from  the  various  United  SStates  geological  surveys  that  existed  prior  to 
the  present  organization. 

To  the  Centennial  Exhibition  of  1876,  the  Tenth  census  (1880),  the 
United  States  Land  Office  and  the  various  United  States  geological 
surveys  and  exploring  expeditions  the  department  is  largely  indebted 
for  whatever  material  it  possessed  prior  to  1882.  The  time  since  the 
death  of  Dr.  Hawes  and  the  organization  of  the  three  departments  of 
mineralogy,  metallurgy,  and  lithology  and  physical  geology  from  the 
one  department  of  geology  and  mineralogy  as  it  then  existed,  and  tlie 
very  recent  reconsolidation  of  the  department  of  metallurgy  with  that 
of  lithology  and  physical  geology,  has  been  too  short  for  more  than  a 
beginning  to  be  made. 

The  handbook  herewith  presented  is  designed  to  be  one  of  a  system- 
atic series,  dealing  as  will  bo  observed  with  but  the  first  of  the  four 
divisions  into  which  the  science  of  geology  is  ordinarily  divided.* 

As  at  ])resent  arranged  the  collections  of  this  division  are  installed  in 
what  it  is  hoped  may  ultimately  prove  to  be  temporary  cases.  Entering 
the  hall  from  the  east  end,  from  the  department  of  mammals,  the  visitor 
finds  the  first  case  of  the  series,  that  containing  the  elements  and  rock 
forming  minerals,  immediately  upon  his  or  her  left.  In  this  and  all  Ciises 
following  the  exhibits  are  so  arranged  that  the  observer,  beginning  with 
the  extreme  upper  left  corner,  proceeds  from  left  to  right  as  in  reading 
a  book,  each  half  case  representing  a  page  and  each  row  of  specimens 
a  line  of  printed  matter.  The  drawers  in  the  lower  portion  of  the  cases 
are  utilized  for  storage  of  material  designed  for  study  rather  than 
exhibition.  A  list  of  the  more  important  collections  contained  in  these 
storage  or  table  cases,  as  they  are  called,  is  given  towards  the  close  of 
this  paper.    (See  pp.  589-591.) 

In  preparing  the  exhibit  the  idea  advanced  by  Dr.  G.  B.  Goode  to  the 
effect  that  a  museum  should  consist  of  a  series  of  labels  illustrated  by 
specimens  has  been  ever  kept  in  mind.  Otherwise  expressed  the  Cu- 
rator has  striven  to  make  the  department  but  a  profusely  illustrated 
text  book  in  which  the  objects  themselves  serve  as  illustrations,  and 
the  text,  reduced  to  a  minimum  amount,  is  furnished  by  the  labels. 

In  arranging  the  exhibits  under  their  various  hesids  I  have  followed 
substantially  the  plan  as  laid  down  in  Professor  Geikie's  text  book,t 


*Two  haudbooks  relating  to  the  economic  oxbihits  of  tbe  depurtinent  bave  already 
appeared.  Tbe  firHt,  entitled  Tbe  Collection  of  linihlinj;  and  Ornauiental  Stones io 
tbe  United  States  National  Museum,  a  bandbo<»k  an<lcatalo;;ue,  was  prepared  by  tbe 
present  writer  and  was  issued  in  Part  II  of  tlie  SmitliHonian  Report  for  188r»-*r4i. 
Tbe  second,  entitled  Preliminary  Descriptive  Catalogue  of  tbe  Systematic  CollectionB 
in  Ecouoniic  Geology  and  Metallurgy,  was  prepared  by  Mr.  F.  1*.  Dewey,  formerly 
curator  of  metallurgy,  and  will  be  publisbexl  as  a  Bulletin.  A  *' Preliminary  Hand- 
book of  tbe  Department  Geology /'  in  tbe  form  of  a  pampblet  of  some  fifty  pages  bas 
also  been  preparofl  by  tbe  present  writer  and  was  issued  as  an  api>endix  to  the  Museum 
report  for  1888-89. 
/  Text  Book  of  Geology.     By  A.  Gelkie,  '2d  e(V.,  ^ac^VWsLW  &.  Co.,\^wv^^w,  ViSBS, 
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and  to  which  frequent  references  will  be  made.  A  copy  of  this  work 
is  to  be  found  upon  the  tiiblc  in  the  exhibition  hall.  In  the  present 
paper,  relating  only  to  geognosy,  the  purely  descriptive  matter  has 
been  given  in  considerable  detail  since  the  arrangement  adopted  did 
not  sufficiently  correspond  with  that  of  any  available  publication 
to  make  references  in  all  cases  advisable.  In  the  three  sections  to  fol- 
low it  is  not  cinticipated  so  large  a  proportion  of  text  will  be  necessary, 
since  it  is  proposed  to  follow  more  closely  the  arrangement  adopted  in 
the  usual  text  books,  and  since  moreover  the  objects  themselves  are 
more  striking  in  appearance  and  their  individual  characteristics  more 
readily  apparent. 


GEOLOGY. 


Geology  is  the  science  which  treats  of  the  earth's  crust  .and  its  sys- 
tem of  development.  Physical  geology  is  that  branch  of  the  science 
which  treats  of  those  geological  phenomena  which  are  attributable  to 
[)hy8ical  agencies,  the  term  physical  being  here  introduced  to  distin- 
guish the  department  from  that  of  paleontological  geology,  which  treats 
of  the  plants  and  animsils  which  existed  in  past  ages  of  the  globe,  but 
which  uow  occur  only  as  fossils  or  petrefactions. 

The  science  of  physical  geology  has  been  conveniently  divided  into 
four  heads:  (I)  Geognosy,  which  treats  of  the  earth's  substance,  the 
crust,  and  its  composition;  (2)  dynamical  geology,  which  treats  of 
the  agencies  by  which  changes  have  been  brought  about  in  the  com- 
position and  structure  of  the  earth's  crust;  (3)  geotectonlc  or  struc- 
tural geology,  which  treats  of  the  structure  of  this  crust,  its  original 
condition,  and  the  structural  changes  which  it  h^is  since  undergone; 
and  (4)  historical  or  stratigraphic  geology,  which  treats  of  the  order 
of  succession  of  the  rocks  without  regard  to  their  composition  or 
methods  of  formation. 

I. — Geognosy. — The  materi^lls  op  tub  earth's  orust. 

The  earth\s  crust  is  composed  of  mineral  matter  in  various  conditions 
and  stages  of  consolidation,  all  of  which,  whether  loose  like  sand  or 
compact  like  granite,  are  included  under  the  general  name  of  rock. 
In  the  accompanying  collections  it  has  been  found  most  convenient  to 
treat  this  subject  un<ler  four  distinct  heads :  (I)  The  chemical  elements 
constituting  rocks.  (2)  The  minerals  constituting  rocks.  (3)  The 
physical  properties  of  rocks,  svs  structure,  color,  and  fracture,  and  (4) 
The  kinds  of  rocks, 

(1)  Thk  chemical  rlkmrntb  constituting  rockb. 

Although  there  are  sixty-four  elements  known,  but  sixteea  <Ki<y\t  va. 
any  great  abundance  or  form  more  thau  au  extremeY^  q^yu^W  ^xq\>qx\I\^^ 
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of  the  earth's  crust.    These  sixteen,  arranged  according  to  tbeir  cbenl- 
ical  proi^erties  au<l  the  order  of  their  abundance,  are  as  follows : 


Hetalloidh 

Hbtalb. 

Oxygen. 

AlnmiDnm. 

Silicon. 

Calcium. 

Carbon. 

Magnesinm 

Sulphur. 

Potassinm. 

Hydrogen. 

Soiliuui. 

Clilorinc. 

Iron. 

PhoHptiorns. 

Manganese. 

Flu(>rin«\. 

Hariufu. 

Below  is  given  a  transcript  of  the  labels  used  in  this  series. 

Oivygen.  Symbol  O ;  atomic  weight  10 :  This  substance  is  a  colorless, 
invisible  gas  possessing  neither  taste  or  smell.  It  exists  in  the  free 
state  in  the  atmosphere,  of  which  it  constitutes  about  one  fifth  by  bulk, 
whilst  in  combination  with  other  elements  it  forms  nearly  half  the 
weight  of  the  solid  earth  and  eight-ninths  by  weight  of  water.  It  enters 
into  combination  with  all  the  other  elements,  fluorine  excepted,  forming 
what  are  known  as  oxides.  Thus  hematite  and  magnetite,  two  very 
common  ores  of  iron,  are  formed  by  the  combination  in  different  pro- 
portions of  oxygen  and  iron. 

Silicon.  Symbol  Si;  atomic  weight  28:  Next  to  oxygen  this  is  the 
most  abundant  of  the  earth's  constituents.  It,  liowever,  never  oc- 
curs in  the  free  state,  but  combined  with  oxygen  as  silica  it  forms  more 
than  one-half  of  the  matter  of  the  earth's  crust. 

Carbon,  Symbol  C  ;  atomic  weight  12:  This  substance  occurs  in  the 
free  state  as  graphite  and  the  diamond,  but  is  much  more  common  in  the 
impui  e  form  of  common  coal.  Uncombined  with  other  elements,  it  never 
exists  in  either  a  liquid  or  gaseous  form,  but  in  combination  with  oxygen 
as  carbonic  acid  or  carl>on  dioxide  (COj)  it  is  almost  universally  present 
in  the  air,  rain,  sea  and  river  watiTs.  In  this  form  also  it  constitutes 
about  onetit'th  by  weight  of  common  limestone.  It  is  also  an  abun- 
dant constituent  of  many  other  minerals  and  rocks. 

Sulphur,  Symbol  S;  atomic  weight  32:  Sulphur  occurs  in  nature 
in  both  the  free  and  combined  state.  In  the  free  state  it  is  found  in 
volcanic  regions  such  as  Sicily,  Iceland,  and  the  Western  United  States. 
Its  usual  form  of  occurrence  is  in  combination  with  the  metals  to  form 
sulphides,  or  with  oxygen  and  a  metal  to  form  sulphates.  Sulphur  and 
iron  combine  to  form  iron  pyrites  or  iron  disulphide  (FeS2),  while  sul- 
phur, oxygen,  and  calcium  combine  to  form  sulphate  of  calcium  or 
gypsum  (OaSo^). 

Hydrogen.  Symbol  fl ;  atomic  weight  1 :  Uydrogeii  is  a  colorless 
invisible  gas,  without  taste  or  smell.  It  occurs  free  in  small  proportions 
in  certain  volcanic  gases,  but  its  most  common  form  is  in  combiaatioo 
with  oxygen  to  form  water  (H2O),  of  which  it  forms  11.13  per  cent  by 
weight.  It  also  occurs  in  combination  with  carbon  to  form  the  hydjr^* 
carbons,  such  as  the  mineral  oils  (petroleum,  etc.)  and  gaseau 
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Chlorine.  Symbol  Gl;  atomic  weight  35.5:  Chlorine  occaro  free  ia 
nature  ouly  in  limited  amounts  and  in  volcanic  vents.  Its  most  com- 
mon form  is  in  combination  with  hydrogen,  forming  hydrochloric  acid 
or  with  the  metals  to  form  chlorides.  It  combines  with  sodium  to  form 
sodium  chloride  or  common  salt  (NaOl),  which  is  the  most  important 
mineral  ingredient  in  sea  water  and  which  can  usually  be  detected  in 
rain  and  ordinary  terrestrial  waters.  In  this  form  also  it  forms  exten- 
sive beds  of  rock  salt,  which  are  mined  for  commercial  i)urposes. 

Phosphorus.  Symbol  P ;  atomic  weight  31 :  Phosphorus  never  occurs 
in  nature  in  a  free  state,  but  is  found  in  great  abundance  in  combina- 
tion with  oxygen  or  one  of  the  metals.  Combined  with  calcium  and 
oxygen  it  forms  calcium  phosphcate,  which  is  found  in  the  bones  of  ani- 
mals, the  seeds  of  plants,  and  also  the  minerals  phosphorite  and  apatite. 

Fluorine.  Symbol  F ;  atomic  weight  19 :  Fluorine  does  not  occur 
free  in  nature  and  can  be  isolated  by  artificial  chemical  methods  only 
with  great  difficulty.  It  is  the  only  element  that  does  not  combine 
with  oxygen.  It  occurs  chiefly  combined  with  calcium  to  form  fluorspar, 
but  traces  of  it  are  found  in  sea  water  and  in  the  bones,  teeth,  blood, 
and  milk  of  mammals. 

Alumimtm.  Symbol  Al;  atomic  weight  27.4:  Aluminum  is  next  to 
oxygen  and  silicon,  probably  the  most  abundant  element  of  the  earth's 
crust,  of  which  it  is  estimated  to  form  about  one-twelfth.  It  has  never 
lieen  found  in  nature  in  the  free  state,  but  commonly  occurs  in  combi- 
nation with  silicon  and  oxygen,  in  which  form  it  is  an  abundant  con- 
stituent of  feldspar,  kaolin,  clay-slate,  and  many  other  rocks  and 
minerals.  In  combination  with  oxygen  it  forms  the  minerals  corun- 
dum, ruby,  and  sapphire. 

Calcium.  Symbol  Ca ;  atomic  weight  40 :  Calcium  is  one  of  the  com- 
monest and  most  important  elements  of  the  earth's  crust,  of  which  it 
has  been  estimated  to  compose  about  one-sixteenth.  It  does  not  occur 
free  in  nature,  but  its  most  common  form  is  in  combination  with  car- 
bon dioxide,  forming  the  mineral  calcite  (CaCOs),  or  the  rock  limestone. 
In  this  form  it  is  slighty  soluble  in  water  containing  carbonic  acid, and 
hence  has  become  an  almost  universal  ingredient  of  all  natural  waters, 
whence  it  furnishes  the  lime  necessary  for  the  formation  of  shells  and 
skeletons  of  the  various  tribes  of  mollusca  and  corals.  In  combination 
with  sulphuric  acid,  calcium  forms  the  rock  gypsum. 

Magnesium,  Symbol  Mg;  atomic  weight  24:  Magnesium  does  not 
occur  free  in  nature,  but  is  most  commonly  found  in  combination  with 
carbonic  acid  as  carbonate  of  magnesia  forming  thus  an  essential  part 
of  the  rock  dolomite.  The  bitter  taste  of  sea  water  and  some  mineral 
waters  is  due  to  the  presence  of  salts  of  magnesia.  In  combination 
with  silica  it  forms  an  essential  part  of  such  rocks  as  serpentine,  soap- 
stooe  and  talc. 

Potassium.  Symbol  K ;  atomic  weight  39.1 :  Potassium  does  not 
oocar  free  in  nature,  but  combined  with  silica  is  an  important  element 
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in  many  mineral  silicates,  as,  for  instance,  ortboclase.  Oraoitic  rockB 
contain  from  4  to  5  per  cent,  of  potassium  salts,  which  on  their  decom- 
position become  available  for  plant  foods.  As  a  chloride,  iK>ta88iam  is 
always  found  in  sea  water,  and  as  a  nitrate  forms  the  valuable  natural 
salt  commonly  calleil  niter  or  saltpeter. 

Sodium.  Symbol  Na ;  atomic  weight  23:  Sodium  is  never  found  free 
in  nature,  but  its  most  common  form  is  in  combination  with  chlorine 
forming  common  salt,  an  important  ingredient  of  sea  water.  Combined 
with  silica  sodium  is  an  important  element  in  many  mineral  silioites. 

Iron,  Symbol  Fe;  atomic  weight  56:  Iron  is  the  most  abnudantof 
the  heavy  metals,  and  occurs  in  nature  both  free  and  combined  with 
other  elements.  In  the  free  state  it  is  found  only  to  a  limited  extent  in 
basaltic  rocks  and  meteorites,  but  in  combination  with  oxygen  it  is  one 
of  the  most  widely  diffused  of  metals,  and  forms  the  coloring  matter  of 
a  large  number  of  rocks  sind  minerals.  In  this  form,  too,  it  forms  the 
valuable  ores  of  iron  known  as  magnetite  and  hematite.  In  combina- 
tion with  sulphur  it  forms  the  mineral  pyrite  FeS/. 

Manganese,  Symbol  Mn;  atomic  weight  55:  Next  to  iron,  mangan- 
ese is  the  most  abundant  of  the  heavy  nietals.  It  occurs  in  nature 
only  in  combination  with  oxygen,  in  which  form  it  is  associated  in  mi- 
nute quantities  with  iron  in  igneous  rocks  or  in  the  forms  known  min- 
eralogically  as  pyrolusite,  psilomelaiie  and  wad.  As  the  peroxide  of 
manganese  it  occurs  in  concretionary  forms  scattered  abundantly  over 
the  floor  of  the  deep  sea. 

Barium,  Symbol  Ba;  atomic  weight  137:  Barium  occurs  in  nature 
combined  with  sulphuric  iici<l,  forming  the  mineral  barite,  or  heavy 
spar,  or  with  carbonic  acid  forming  the  mineral  witherite, 

(*i)   TliK   MINKItALS  OK   KOCKS. 

A  rock  is  a  mineral  aggregate ;  more  than  this,  it  is  an  essential  por- 
tion of  the  earth's  crust,  a  geological  body  occupying  a  more  or  lesH 
well-defined  position  in  the  structure  of  the  earth,  either  in  the  form  ol 
stratified  beds,  eruptive  masses,  sheets  or  dykes,  or  as  veins  and  other 
chemical  deposiiA  of  comparatively  little  importance  as  regards  size 
and  extent.  Having  considered  the  elements  which  in  their  various 
combinations  go  to  make  up  the  minerals,  we  will  now  consider  the 
minerals  which  go  to  make  up  the  rocks.  The  collection,  it  should  be 
stated,  is  designed  to  show  only  those  minerals  commonly  found  in  rock 
masses,  or  which  make  u])  any  considenible  ])ortion  of  the  mass  of  a 
rock  of  any  kind.  The  specimens  are  selected,  not  on  account  of  their 
beauty  or  fine  crystallograpliic  development,  but  ordinary  forms,  both 
crystalline  and  massive,  are  shown  in  their  principal  varieties. 

The  mineral  composition  of  rocks,  it  may  be  stated,  ''  is  greatly  sim- 
plified by  the  wide  range  of  conditions  under  which  the  commonest 
minerals  can  oe  formed,  thus  allowing  their  presence  in  rocks  of  all 
classes  and  of  whatever  origin.    Thus  quartz,  feldspar,  mica,  the  min- 
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rals  of  the  LorDblende  or  pyroxene  group  cau  be  formed  iu  a  ma^s 
ooling  from  a  state  of  fasiou ;  they  may  be  crystallized  from  solution, 
r  be  formed  from  volatilized  products.  They  are  therefore  the  com- 
lonest  of  minerals  and  rarely  excluded  from  rocks  of  any  class,  since 
liere  is  no  process  of  rock  formation  which  determines  their  absence." 
loreover,  most  of  the  common  minerals,  like  the  feldspars,  micas,  horn- 
leudes,  pyroxenes,  and  the  alkaline  carbonates  possess  the  capacity 
f  adapting  themselves  to  a  very  considerable  range  of  compositions, 
n  the  feldspars,  for  example,  the  alkalies,  lime,  soda,  or  potash  may 
eplace  each  other  almost  indefinitely,  and  it  is  now  commonly  assumed 
liat  true  species  do  not  exist,  but  all  are  but  isomorphous  admixtures 
assing  into  one  another  by  all  gradations,  and  the  names  albite,  oliglo- 
lase,  anorthite,  etc.,  are  to  be  used  only  as  indicating  convenient  stop- 
ing  and  starting  points  in  the  series.  Hornblende  or  pyroxene,  further, 
lay  be  pure  silicates  of  lime  and  magnesia,  or  iron  and  manganese  may 
artially  replace  these  substances.  Lime  carbonate  may  be  pure,  or 
lagnesia  may  replace  the  lime  in  any  proportion.  These  illustrations 
re  sufficient  to  indicate  the  reason  of  the  great  simplicity  of  rock 
lasses  as  regards  their  chief  constituents,  and  that  whatever  may  be 
be  composition  of  a  mass  within  nature's  limits,  and  whatever  may  be 
be  conditions  of  its  origin,  the  probabilities  are  that  it  will  be  formed 
ssentially  of  one  or  more  of  a  half  a  dozen  minerals  in  some  of  their 
arieties. 

But  however  great  the  adaptability  of  these  few  minerals  may  be  they 
re,  nevertheless,  subject  to  very  definite  laws  of  chemical  equivalence, 
'here  are  elements  which  they  can  not  take  into  their  composition,  and 
bere  are  circumstances  which  retard  their  formation  while  other  miu- 
rals  may  be  crystallizing.  In  a  mass  of  more  or  less  accidental  com- 
osition  it  may,  therefore,  be  expected  that  other  minerals  will  form,  iu 
3  may  be,  considerable  numbers,  but  minute  quantities.*  It  is  custo- 
lary  to  speak  of  those  minerals  which  form  the  chief  ingredients  of 
ny  rock,  and  which  may  be  regarded  as  characteristic  of  any  particular 
ariety,  as  the  essential  constituents,  while  those  which  occur  in  but 
mall  quantities,  and  whose  presence  or  absence  does  not  fundamentally 
flfect  its  character,  are  called  accessory  constituents.  The  accessory 
lineral  which  predominates,  and  which  is,  as  a  rule,  present  in  such 
uan titles  as  to  be  recognizable  by  the  unaided  eye,  is  tha  characterizhtg 
ccessory.  Thus  a  biotite  granite  is  a  stone  composed  of  the  essential 
linerals  quartz  and  i)otash  feldspar,  but  in  which  the  accessory  mineral 
iotite  occurs  in  such  quantities  as  to  give  a  definite  character  to  the 
Dck.  The  minerals  of  rocks  may  also  be  conveniently  divided  into  two 
roups,  according  as  they  are  products  of  the  first  consolidation  of  the 
lass  or  of  subsequent  changes.  This  is  the  system  here  adopted. 
Ve  thus  have: 

(1)  The  original  or  primary  constituents,  those  which  formed  upon 
:s  first  consolidation.    All  the  essential  constituents  are  original,  but 
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on  the  other  hand  all  the  original  coDStitaents  are  not  essential.  Thnii, 
in  granite,  quartz  and  orthoclase  are  both  original  and  essential,  while 
beryl  and  zircon  or  apatite,  though  original,  are  not  essential. 

(2)  The  secondary  constituents  are  those  which  result  from  changes 
in  a  rock  subsequent  to  its  first  consolidation,  changes  which  are  dnein 
great  part  to  the  chemical  action  of  percolating  water.  Such  are  the 
calcite,  chalcedony,  quartz,  and  zeolite  deposits  which  form  in  the 
druses  and  amygdaloidal  cavities  of  traps  and  other  rocks. 

Below  is  given  a  list  of  the  rock-forming  minerals  arranged  as  above 
indicated :  only  the  more  important  of  these  are  exhibited.  Although 
these  are  sufficiently  described  as  regards  their  chemical  and  crystal- 
lographic  properties  in  any  of  the  mineralogies,  it  has  been  found  neces- 
sary to  label  them  very  fully  in  order  to  indicate  their  relations  and 
their  comparative  imi)ortance  in  the  rocks  of  which  they  form  a  part 
It  is  not  deemed  essential  that  the  matter  of  these  labels  be  reproduced 
here,  though  the  following  is  inserted  as  a  sample : 

MAGNETITE.      Magnetic  Iron  Ore. 

Composition :  FeO+Fe203=iron  sesquioxide  68.97 
per  cent ;  iron  protoxide  31.03  per  cent. 

Crystalline  System  :   Isometric. 

Occurs  as  an  original  constituent  in  many 
schists  and  granites ;  in  the  latter  usually  in  mi- 
nute crystals  visible  only  with  the  microscope. 
It  is  almost  invariably  present  in  many  igneous 
rocks,  such  as  diorite,  diabase,  and  basalt,  and 
frequently  occurs  in  immense  beds,  forming  a 
valuable  iron  ore. 


Original  mxntraU, 


1.  Quartz. 

2.  Tho  Feldspars. 

2a.  Orthoclase. 
25.  Microclino. 
2c.  Albite. 
2(f.  Oligoclase. 
2(;.  Aiideaite. 
2f.  Labradorite. 
2^.  Bytownite. 
2^.  Anorthite. 


Original  minerals — Continued. 

3.  The  A  in  phi  boles. 

3a.  Hornblende. 
\\b.  Treniolite. 
3c.  Actinolitc. 
3rf.  Arvedsonite. 
3r.  Glancophane. 
3/.  Smaragdite. 

4.  The  Monoclinic  Pyroxenes, 

4a.  Malacolite. 
46,  Diallage. 
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Original  minerals — Continued. 


Original  mineraU — Continaed. 


Tbe  Monoclinic  Pyroxenes — Cont'd. 

43.  The  Elements— Continued 

4c.  Aufijite. 

43c.  Iron. 

4d,  Ac  mite. 

43ff.  Copper. 

Ae.  Aegerite. 

44.  The  Metallic  Sulphides. 

Tlie  Rliorabir  Pyroxenes. 

44a.  Galena. 

5a.  Enstatite  (Bronzite). 

445.  Sphalerite. 

56.  Hyperstheno. 

44c.  Pyrrhotite. 

The  Micas. 

Aid.  Marcasite. 

6a.  Muscovite. 

44c.  Pyrite. 

65.  Biotite. 

44/.  Chalcopyrite. 

6c.  Phlogopite. 

44<;.  Arscuopyrite. 

Calcite. 

Secondary  minerals. 

Dolomite. 

1.  Quartz. 

Gypsum. 

la.  Chalcedony. 

Olivine. 

16.  Opal. 

Beryl. 

Ic.  Tridymite. 

Tonrmaline. 

2.  Albite. 

Garnet. 

3.  The  Amphibole  Group. 

Vesuvianite. 

3a.  Homblendei 

Epidote. 

36.  Tromollte* 

Zoisite. 

3c.  Ac  ti  noli  to. 

Allanite. 

3d.  Uralite. 

Andalnsit<3. 

4.  Muscovite  (Sericite). 

Stanrolite. 

,'>.  The  Chlorites. 

Fibrolite. 

5a.  J«>fferi8ite. 

Cyanite. 

.^6.  Ripidolite. 

Scapolite. 

5c.  Peuniuite. 

Apatite. 

5rf.  Prochlorite. 

Elieolite  and  Nepheline. 

<>.  Calcite  (and  aragonite). 

Leucit«. 

7.  Wollastonite. 

Cancrinitc. 

8.  Scapolite. 

The  Sodalite  Group. 

9.  Garnet. 

27a.  Sodulite. 

10.  Epidote. 

*276.  Hauyn  (nosean). 

11.  Zoisite. 

Zircon. 

12.  Serpentine. 

Chondrodite. 

13.  Talc. 

Cordierite. 

14.  Kaolin. 

Topaz. 

15.  Pectolite. 

Corundum. 

16.  La  union  tite. 

Titanite  (sphene). 

17.  Prehnite. 

Rutile. 

18.  Thomsonite. 

Menaccanite. 

19.  Natrolite. 

Magnetite. 

20.  Analcite. 

Hematite. 

21.  D.itolite. 

Chromite. 

22.  Cbabazite. 

The  Spinels. 

23.  Stilbite. 

39fl.  Pleonnst. 

24.  Heulandite. 

39d.  Picotite. 

25.  Harmotome. 

Pyrolusite. 

26.  Magnetite. 

Halit«  (common  salt). 

27.  Hematite. 

Fluorite. 

28.  Limonite. 

The  Elements. 

29.  Siderite. 

43a.  Graphite, 

30.  Pyrite. 

436.  Carbon, 

31.  Pyrrhotite. 
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(3)  Physical  and  chemical  properties  of  rocks. 

Under  this  head  are  here  grouped  several  small  series  of  rocks  de- 
sigued  to  show  (1)  the  structure  of  rocks — the  manner  in  which  their 
various  constituent  parts  are  associated  or  groui>ed  together  to  form 
rock  masses ;  (2)  the  specific  gravity  of  rocks ;  (3)  the  chemical  compo- 
sition ;  (4)  the  color,  and  (5)  the  fracture  and  manner  of  breaking. 

I.— The  structure  of  rocks. 

A,  Macroscopic  strticture, — It  is  the  object  of  this  exhibit  to  show  all 
the  more  typical  forms  of  rock  and  structure.  In  other  words,  to  illus- 
trate by  means  of  specimens  the  meanings  of  certain  words  and  phrases 
in  common  use  in  geologic  nomenclature,  but  whose  exact  significance 
or  force  is  poorly  comprehended  by  the  public  at  large.  In  this  collec- 
tion the  rocks  are  divided  into  four  primary  groups.  That  is,  they  rep- 
resent four  primary  types  of  structure,  each  of  which  in  its  turn  exhibits 
a  more  or  less  parallel  series  of  secondary  siructures.  These  types  of 
structure  are  (1)  crystalline;  (2)  vitreous  or  glassy;  (3)  colloidal, and 
(4)  clastic  or  fragmental.  The  first  of  these  (I),  of  which  granite  and 
crystalline  limestone  are  selected  as  types  (Specimens  Nos.  35966  and 
26679),  are  composed  wholly  of  crystals  or  crystalline  granules  without 
trace  of  cementing  material  or  glassy  matter.  Kocks  of  the  second 
group  (2),  of  which  obsidian  is  the  type  (Specimen  29631,  from  Mono 
Lake,  California),  are  made  up  wholly  or  m  great  part  of  amorphous 
glass.  This  structure  is  confined  to  rocks  of  volcanic  origin.  Eocks  of 
this  class  pass  by  insensible  gradations  through  mierolitic,  felsitic,  and 
micropegmatitic  stages  into  holocrystalline  forms.  liocks  of  the  third 
class  (3),  the  coUodial,  are  completely  amorphous,  and  have  a  jelly  or 
glue  like  structure.  This  structure  is  less  common  than  the  others,  and 
is  found  only  in  rocks  of  chemical  origin.  It  is  illustrated  by  the  silice- 
ous sinter  (Pealite,  No.  28964)  from  the  Yellowstone  Park;  Semi  (Jpal 
from  Louisiana  (No.  38612);  Flint  nodule  (No.  38012),  from  the  chalk 
clifl's  of  England ;  and  the  green  serpentine  (No.  39038)  from  Mont- 
ville.  Now  Jersey. 

Kocks  of  the  fourth  group  (4),  of  which  sandstone  is  selected  as  the 
type,  are  compcsed  wholly  of  fragments  of  pre  existing  rocks,  the  indi- 
vidual i)articles  being  held  together  by  (1)  cohesion,  or  (2)  by  a  cement 
composed  of  silica,  iron  oxides,  carl>onate  of  lime  or  clayey  matter.  A 
coarse  Triassic  rock  from  Deerfield,  Massachusetts  (No,  26144),  illus- 
trates this  type  of  structure. 

The  exhibit  is  arranged  as  follows : 

1.  Types  of  crystalline  rocks: 

(I)  Tounnaliue  granite,  Miuot,  Maine.  35966 

(II)  Crystalline  limestone,  Danville,  New  Jersey.  96679 

(1)  Grannlar  strncture : 

Dolomite,  Lee,  Massachusetts.  27004 

(2)  Compact  structure : 

fn.\  Litho<;raphic  limestone,  St.  Louis,  Missouri.  26719 

'ite,  Marblebefkl  Neck^  Massachusetts.  35966 
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1.  Types  of  cryHtalline  rocks — Continned. 

(3)  Massive  stmctare: 

Diabase,  Goose  Creek,  Loadoun  County,  Virginia.  28116 

(4)  Stratified  structure : 

(a)  Limestone,  East  Consholiocken,  Pennsylvania.  26983 

(5)  Sandstone,  Summit  County,  Utah.  70595 

(5)  Foliated  or  schistose  structure : 

Gneiss,  Lawrence,  Massachusetts.  26547 

((>)  Fluidal  or  tluxion  structure  : 

(a)  Quartz  porphyry,  Milton,  Massachusetts.  35946 

(5)  Rhyolite,  Hij^h  Rock  Cation,  NevHd:i.  35441 

(7)  Porphyritic  structure: 

(a)  Porphyrite,  Shasta  County,  California.  70594 

(5)  Quartz  porphyry,  Marblehead  Neck,  Massaohasetts.  35960 
(^)  Vfsicular  stnicture : 

((i)  Basalt,  Ice  Cave,  Butte,  Utah.  70592 

(6)  Andesite,  Portugal.  37926 
(1>)  Aniygdaloidal  structure: 

(a)  Melaphyr,  Brighton,  Massachusetts.  35940 

(6)  Melaphyr,  Oelnitz,  Saxony.  36133 

( 10)  Slaggy  structure : 

Basaltic  lava,  Hawaiian  Islands.  35853 

(11)  Concretionary  structure: 

Kugeldiorite,  Corsica.  36054 

(12)  Dendritic  structure : 

Limestone,  England.  29113 

(13)  Botryoidal  structure: 

Hematite,  Cleater  Moor,  Cumberland,  England.  36085 

(14)  Fibrous  structure: 

(a)  AsbestuSyCharlottsville,  Virginia.  28109 

(6)  Gypsum,  Nova  Scotia.  37624 

(15)  Radiated  structure: 

Wavellito,  Garland  County,  Arkansas.  36104 

(16)  Columnar  structure : 

.Columnar  calcite.  36787 

(17)  Brecciated  structure: 

Felsite  breccia,  Marblehead  Neck,  Massachusetts.  35952 

( H)  Cavernous  structure  : 

Dolomite,  Chicago,  Illinois.  27508 

2.  Tvprs  of  vitreous  rock  : 

1.   Black  Obsidian,  Mono  Lake,  California.  29631 

(1)  Fluidal  or  fluxion  structure: 

Obsidian,  Glass  Buttes,  Oregon.  35921 

(2)  Vesicular  structure : 

Obsidiau  Pumice,  Mono  Lake,  California.  29630 

(3)  Porphyritic  structure : 

Porphyritic  Obsidian,  Yellowstone  National  Park.  28888 

(4)  Perlitic  structure : 

Perlite,  Schemnitz,  Hungary.  361.'i4 

(5)  Spheruli tic  structure: 

Obsidian.  Yellowstone  National  Park.  18969 

(6)  Capillary  structure : 

Peles  Hair,  Volcano  of  Kilauea,  Hawaiian  Islands.  8902 

H.  Mis.  129,  pt.  2 33 
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3.  Types  of  oolloidal  rock : 

(I)  Siliceous  sinter,  (Peulite),  Yellowstone  National  Park.  28964 

(II)  Opal,  Rapides  Parish,  Lonisiaua.  38612^ 

(III)  Flint,  England.  SOOli 

(IV)  Serpentine,  Montville,  New  Jersey.  3903d 

(1)  Tufaceous  strncture : 

Calc  tufa.  Yellowstone  National  Park.  72861 

(2)  Botryoidal  structure : 

Chalcedony  after  coral,  Florida.  3U0i>l 

(3)  Concretionary  structure : 

(a)  Oolitic  limestone,  Cache  Valley,  Utah,  :io30r> 

(d)  Pisolitic  limestone,  Pyramid  Luke,  Nevada.  3r)3U6 

(o)  Siliceous  concretions,  Yellowstone  National  Park.  I'it^ 

(4)  Cellular  structure : 

Buhr  stone,  Sebastopol,  Georgia.  3G051 

4.  Typos  of  fragmental  rock  : 

I.  Coarse  sandstone,  Deerfield,  Massachusetts.  3(il44 

(1)  Qranular  structure : 

Saudstono,  Berkshire,  Massachusetts.  7279t^ 

(2)  Compact  structure: 

Sandstone,  Hingham,  Massachusetts.  35939 

(3)  Laminated  structure : 

(a)  Slate,  Poultney,  Vermont.  271rJ3 

(6)  Sandstone,  Fort  Collins,  Colorado.  35998 

(4)  Banded  structure : 

Shale  baked  by  trap  dike,  Deckertown,  New  Jersey.  36767 

(5)  Concretionary  structure : 

Coquina,  St.  Augustine,  Florida.  S28662 
(7)  Couglomorate<l  structure: 

Conglomerate,  Belt«ville,  Maryland.  2i>647 
(9)  BrecciatiKl  structure : 

(a)  Calcareous  Breccia,  Vituland,  Italy.  36109 

(6)  Siliceous  Breccia,  Yellowstone  National  Park.  37924 

The  follo^iug  show  the  types  of  labels  nsecl  in  these  series: 

Vitreous  Rocks, 

VESICULAR    STRUCTURE. 

Obsidian  Pumice. 
Mono  Lake,  Califoniia.     29,630, 

Collected  l)y  G.  K.  Gilbert,  1885. 


B.  Microscopic  structure, — Showu  by  twelve  transparencies  in  the 
windows. 

The  circular  transparencies  in  the  windows  are  designed  to  show  the 
microscopic  structure  and  mineral  composition  of  the  more  common 
types  of  rocks.  In  preparing  the  transparencies  a  small  <5hip  from 
each  rock  was  ground  so  thin  as  to  be  transparent  (from  ^i^  to  ^j^^^  of 
an  inch),  and  then  after  being  mounted  between  thin  slips  of  glass  was 
photographed  through  a  microscope  and  between  crossed  nicol  prisms. 
From  the  negatives  thus  prepared  further  enlargements  were  made  bj 


Chert  liiwcia  cementHi  hy  rinc  hiende.  (C*I.  No.  rarei.  U.  S  N 
KpIhII'-  hrpcfia  tnrmwl  ot  rebillc  fragnwota  embedded  in  ■  mi 
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means  of  a  Bolar  camera,  the  final  print  bving  on  glass  and  1  foot  in 
diameter;  that  is,  that  porfion  of  the  atone,  wliicli  is  in  reality  about 
oue-fourth  of  au  inch  in  diumeter,  is  here  made  lo 
appear  1  foot  iu  diameter.    These  illusiratioaB  were 
then  x>ainted  by  baud,  the  artist  taking  liis  colors 
from  an  examination  of  the  section  itself  nnder  tlie 
microscope.    The  colofs  of  the  various  minenvls,  it 
will  be  observed,  are  not  always  tlie  true  colors  of 
the  miuerals  themsetres,  but  rather  the  color  they 
assume  when,  after  being  cut  at  different  angles 
with  their  optic  and  crystallograpliic  axes,  tbcy  are 
viewed  by  means  of  polarized  light.     Such  colors 
are  therefore  somewhat  misleading  at  first,  but  are 
reudered  necessary  for  the  purposes  of  identification 
and  to  brin^  out  sharply  the  lines  of  separation  be- 
tween one  miueral  and  another,  and  thus  show  the 
structure  and  composition  of  the  roek.    Owing  to    *">"| 
the  thinness  of  the  section  (which  is  about  -^  of  an       ,oiJ 
inch)  it  wonid  appear  iu  ordinary  light,  i.  e.,  light 
not  polarized,  nearly  colorless  or  with  only  dark  flecks  and  faint  tiuges 
of  color  here  aud  there. 

This  process  of  preparing  thin  transparent  sections  from  rocks  aud 
studying  them  by  means  of  a  compound  microscope  is  of  compara- 
tively modem  origin,  liaving  come  into  genenil  use  only  withiu  the 
past  dozen  years.  Altliougli  the  practice  of  grinding  down  thin  sec- 
tions of  fosHils  was  followed  to  some  extent  by  H.  Withaiu  as  early  as 
1331,  the  importance  of  its  applicatiou  to  minerals  and  rocks  does  not 
appear  to  have  been  fully  realized  until  as  late  as  1838,  when  Dr.  H.  0. 
Sorby  announced  the  results  obtained  by  bim  iu  examining  thin  see- 
tiooa  of  simple  miuerals.  Since  this  latter  date  the  progress  has  been 
steady  and  rapid,  aud  has  given  a  fresh  impetus  to  geological  research. 

The  efficiency  of  the  method  is  based  upon  the  fact  tbat  every  crys- 
tallized mineral  has  certain  definite  optical  properties,  i.  e.,  when  cut 
in  such  way  as  to  allow  the  light  to  pass  through  it,  will  act  npon  this 
light  in  a  manner  sufficiently  characteristic  to  enable  one  working  with 
an  iustriiiuent  combining  the  properties  of  a  microscope  and  atauro- 
si;o|>e  to  nscertain  at  least  to  what  crystalline  system  it  belongs,  aud  in 
most  cases  by  studying  also  the  crystal  outlines  and  lines  of  cleavage 
the  mineral  speciea  as  well.  To  enter  upon  a  detailed  description  of  the 
nieth<Kl  by  which  this  is  done  would  be  out  of  place  here,  since  it  in- 
volves the  subject  of  polarization  of  light  and  other  subjects  which 
must  1)0  studied  elsewhere.  The  reader  is  referred  to  any  authoritative 
work  on  tliti  aubjectof  light,  and  to  Mr,  J.  P.  Idding's  translation  of 
Professor  Kosenbnscli'a  work  on  optical  mineralogy.* 

This  method  is  of  value,  uot  merely  as  an  aid  in  determining  the  m^io.- 


■  MloDMCopio  Pbfuiognpbf  of  Rock-uakinf  m\neia,\s,  VfWet  &.  So&,'^*'«  X«i>t. 
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eralogical  cotnpositioaof  a  rock,  but  alao,  ami  wLat  U  often  of  more  int- 
porbiiice,  its  slructure  and  the  various  clianges  which  have  taken  place 
in  it  since  its  first  cod  sol  id  at  ion.  Rocks  are  not  the  definite  aud  nn- 
chaiigeable  mineral  uouipoands  they  were  onco  considered,  but  are  rather 
ever  varying  aggregates  of  niioerats,  which  even  in  themswlves  undei^ 
Btnictaral  aud  clicuiical  changes  almost  witboat  nnuiber.  It  is  a  oobi- 
uion  matter  to  find  rock  masses  which  may  have  had  origiaallf  the 
mineral  composition  and  structore  of  diabase,  bat  which  now  are  mere 
aggregates  of  secondary  products  such  as  chlorite,  epidote,  iron  oxides, 
and  kaolin,  with  perhaps  scarcely  a  trace  of  the  unaltered  original  coq- 
stituents,  yet  tbe  rock  mass  retains  its  geological  identity,  aud  to  the 
naked  eye  shows  tittle,  if  any,  sign  of  the  changes  that  have  gone  on. 
These  and  other  changes  are  in  part  chemical  aud  in  part  structural  or 
molecular.  A  very  common  mineral  transformation  in  basic  rocks  is 
that  from  augite  to  hornblende.  This  takes  place  merely  tbron)*h  a 
molecular  readjustment  of  the  particles  whereby  the  augite  with  its  gray 
or  browD  colors  and  rectangular  cleavages  passes  by  nralitio  stages  over 
into  a  green  hornblende,  a  mineral  of  thesamechemical  composition,  but 
of  different  chrystaltographic  form.  This  transformation  in  its  iucom- 
pleted  state  is  showu  in  the  accompanying  fig- 
-T^  -  "^^-^  ure,  in  which  the  central  nearly  colorless  portion 

1^  with  rectangular  cleavage  represents  the  origi- 
nal augite,  while  the  outer  dotted  portion  with 
cleavtige  lines  cutting  at  sharp  aud  obtuse  an- 
gles, is  the  hornblende.  This  change  is  due  to 
slow  and  gradual  pressure  exerted  through 
nciknown  periods  of  time  upon  the  rock  masses, 
and  the  final  result  is  the  production  of  a  rock 
of  entirely  different  type  and  structure  from 
Pi^  eo.  that  which  originally  cooled  from  the  molten 

AuaiTE  altbkiro  itto  Horn     magma.    The  change  such  as  above  described 
'"■'^"'-  is  well  shown  in  the  two  specimens  of  gabbro 

'*""' '  and  gabbro- dio rite  from  uear  Mount  Hope,  in 

Baltimore,  N(  s.  3G704  and  30755.  These  are  both  portions  of  tbe  same 
rock  mass,  but  one  is  a  plagioclase  hypersthene  rock,  while  the  other  is 
a  plagioclase  hornblende  rock;  iu  other  words,  one  is  a  gabbro  while 
the  other  is  now  a  dtorite,  although  both  are  chemically  identical  and 
were  once  mlneralogically  and  structurally  identical  as  well.  Aoother 
and  very  common  change  shown  by  this  method  is  that  from  olivine, 
pyrosciic,  or  other  mague-sian  silicate  minerals  to  serpentine.  This 
change  will  be  dwelt  upon  more  fully  in  the  collection  showing  the 
origin  of  serpcntinous  rocks. 

This  science  of  microscopic  petrography,  as  it  is  technically  called, 
has  also  been  proiluctive  of  equally  important  results  in  other  lines. 
As  an  instance  of  this  may  be  mentioned  the  discovery  that  the  strnc. 
taral  features  of  a  rock  are  dependent  not  upon  its  chemical  composition 
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or  geological  age,  but  upon  the  conditions  under  which  it  cooled  from 
a  molten  magma,  portions  of  the  same  rock  varying  all  the  way  from 
holocrystalline  granular  through  porphyritic  to  glassy  forms.  To  this 
fact  allusion  has  already  been  made. 

The  thin  sections  from  which  these  transparencies  were  prepared  are 
shown  in  the  case.  The  actual  portions  of  the  rock  shown  in  each 
transparency  is  that  surrounded  by  the  dark  ring  in  the  section. 

The  transparencies  are  as  follows : 

(1)  Crystalline  Limestone,  or  marble,  from  West  Ilutland,  Ver- 

mont.   Transparency  No.  39074. 

The  transparency  shows  the  stone  to  be  made  up  wholly  of  calcite 
crystals.  Observe  that,  owing  to  their  crowded  condition,  none  of  the 
crystals  have  perfect  crystallographic  outlines,  but  have  mutually  in- 
terfered with  one  another's  growth,  giving  rise  to  rounded  and  angular 
granules  only.  The  striations,  cutting  at  various  angles  across  the 
granules,  are  cleavage  lines  and  twin  lammellte.  (See  also  Fig.  93, 
p.  545.) 

(2)  Granite,  Sullivan,  Maine.    Transparency  No.  39075.    Composi- 

tion, quartz,  feldspars,  and  mica. 

The  clear  colorless  and  the  brilliant  blue  portions  are  quartz;  the 
clouded  portions  sometimes  bounded  by  longitudinal  parallel  striations 
are  the  feldspars,  while  the  faintly  yellowish  almost  opaque  forms  in 
small  shreds  near  the  center  are  black  mica. 

Observe  that  in  this  case  as  in  that  of  the  limestone  the  rock  is  fully 
crystalline,  but  that  none  of  the  minerals  possess  perfect  crystalline 
outlines,  owing  to  a  mutual  interference  during  the  process  of  their 
formation.  Such  a  structure  is  called  crystalline  granular,  or  more 
technically  hypidiomorphic.  It  is  a  structure  characteristic  of  plutonic 
or  deep  se-ated  rocks.    (See  Fig.  1,  PI.  cxx.) 

(3)  Diabase,  Weehawken,  New  Jersey.    Transparency  No.  39076. 

This  rock  is  composed  mainly  of  the  mineral  augite  and  a  triclinic 
variety  of  feldspar.  The  clear,  colorless  elongated  forms  often  showing 
a  parallel  banding  are  the  feldspars,  and  the  large  irregular  forms  of  a 
bronze  yellow  and  green  color  are  augite. 

Observe  here  that  while  the  rock,  as  in  the  case  of  the  granite,  is 
wholly  crystalline,  the  various  minerals  have  interfered  less  in  process 
of  growth,  giving  in  part  very  perfect  crystalline  forms.  Such  a  struc- 
ture is  technically  called  panidiomorphic.    (See  also  Fig.  9G,  p.  5G2.) 

(4)  Serpentine,  Chester,  Pennsylvania.    Transparency  No.  39077. 

Serpentine  is  not  known  in  crystals,  but  occurs  as  an  amorphous 
product  of  alteration  after  other  minerals.  The  section  shows  the 
characteristic  reticulated  structure.  The  interspaces  in  this  case  were 
filled  with  calcite  and  frequent  grains  of  chrome  iron.  (See  also  Fig.  6, 
PI.  cxx.) 
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(5)  Quartz  porphyry,   Fairfield,    Adams  County,    Pennsylvania. 
Transparency  No.  39078.    Section  No.  26377. 

l^bis  rock  has  essentially  the  same  composition  as  granite^  but  is  of 
a  markedly  different  structure  owing  to  the  different  conditions  nnder 
which  it  cooled  from  a  molten  mass.  The  large  crystals  just  below 
the  center  and  to  the  l^t  of  the  top  are  of  quartz,  the  one  on  the  ex- 
treme right  feldspar,  while  the  main  bmly  of  the  rock  is  made  up  of  au 
intimate  mixture  of  these  two  minerals  in  the  form  known  as  felsitic* 
This  porphyritic  strncture  is  characteristic  of  a  large  class  of  what  are 
known  as  effusive  rocks,  and  represents  two  distinct  stages  of  crystal- 
lization. The  large  porphyritic  crystals  Mere  formed  during  or  prior 
to  the  period  of  eruption,  the  intratellnrial  period,  while  the  Very  fine 
grained  groundmass  is  due  to  a  more  rapid  crystallization  after  the 
flow  had  ceased.    (See  also  Fig.  3,  PI.  cxx.) 

(6)  Khyolite,  High  Eock  Canon,  Nevada.    Transparency  No.  39079. 

Section  No.  35441. 

This  rock,  like  the  last,  shows  porphyritic  crystals  of  quartz  in  a 
felsitic  groundmass,  the  quartz  being  brilliant  blue  in  the  transparency. 
Tbe  felsitic  groundmass,  it  will  be  observed,  has  aspherulitic  structure 
and  also  a  flow  of  fluxion  structure,  giving  rise  to  the  nearly  parallel 
banding  extending  from  top  to  bottom  and  which  is  due  to  the  onwanl 
flowing  of  the  molten  lava  while  cooling  and  crystallizing. 

(7)  Hornblende  Andesite,  near    Mono    Lake,  California.    Trans- 

parency No.  39080.    Section  No.  35491. 

This  rock  is  composed  essentially  of  the  minerals  hornblende  and 
plagioclase,  the  former  showing  in  opaque  red  and  yellow  crystals  with 
a  dark  border,  while  the  plagioclase  appears  colorless  or  faintly  clouded 
in  large  irregular  and  prismatic  forms,  often  showing  a  banded  or  zonal 
structure  somewhat  resembling  the  lines  of  growth  upon  the  trunk  of 
a  tree.  The  exti*emely  fine  grained  brownish  portion  is  composed  of 
minute  imperfectly  formed  crystals  of  both  hornblende  and  feldspar  in 
the  form  called  microlites ;  hence  such  a  groundmass  is  called  micro- 
litic. 

(8)  Basalt,  Bridgeport,  California.    Transparency  No.  39081.    Sec- 
tion No.  25663. 

This  rock  has  essentially  the  same  mineral  composition  as  the  diabase 
already  decribed,  with  the  addition  of  olivine.  Geologically  it  is  differ- 
ent in  having  been  a  surface  lava  flow  and  of  more  recent  origin.  Ob- 
serve that  the  rock  is  i)orphyritic  and  that  the  groundmass  is  composed 
of  innumerable  small  lath-shaped  crystals  of  plagioclase  with  a  small 
quantity  of  glassy  matter  in  the  interstices.  This,  as  in  the  quartz  por- 
phyries and  liparites,  denotes  two  distinct  phases  of  crystallization. 
Structures  of  this  kind,  produced  by  porphyritic  crystals  imbedded  in 
a  groundmass  in  part  crystalline  and  in  part  glassy,  are  technically 
known  as  hypocrystalline  porphyritic. 


Fio,  t,  MiiTiKtnictiimif  jtranl'e,  Fio.  (.  MlcroMruPiun' 

Fio,  2.  Mlcrtwlmi'litrfof  microprKinacrie.  Fia.  y  MLcnwlnieture 

Fio.3.  HkTfBrtnirtureof  qimniporpbyiy.         Flo.  fl.  Micromniclure 
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The  large  cluster  of  blae,  scarlet,  aud  yellowish  crystals  at  the  left  is 
augite,  the  scattering  green,  crimson,  aud  brownish  ones  are  olivine, 
while  the  abundant  smaller  lath-shaped  forms  are  of  feldspar  (plagio- 
clase.)  Observe  that  the  olivines  aud  augites,  being  among  the  first 
minerals  to  solidify,  have  formed,  as  it  were,  little  islands,  around  which 
flowed  the  still  molten  magma  bearing  the  lath-shaped  feldspars  like 
logs  in  a  millstream. 

(9)  Gneiss,   West  Andover,   Massachusetts.      Transparency  No. 

39082.    Section  Ko.  2G595. 

This  rock  has  the  same  composition  as  granite,  but  differs  in  that  its 
constituents  are  arranged  in  more  or  less  parallel  bands ;  that  is,  it  has 
a  foliated  or  schistose  structure.  This  structure  was  formerly  supposed 
to  be  due  to  the  fact  that  such  rocks  were  metamorphic;  that  they 
originated  from  the  crystallization  of  sediments  and  were  not  forced 
up  in  a  molten  state,  as  was  the  case  with  granite.  While  it  is  very 
probable  that  certain  of  the  gneisses  may  have  been  formed  in  this  man- 
ner, there  is  little  doubt  that  the  foliation  in  this  particular  rock  is  due 
to  dynamic  agencies,  rather  than  to  original  bedding.  (See  also  Plate 
GXXIY  and  Fig.  94,  p.  547.) 

(10)  Mica  schist,  Washington,  District  of  Columbia.     Transparency 
No.  39083. 

This  rock  differs  from  the  last  only  in  the  absence  of  feldspar,  being 
comiK>sed  wholly  of  quartz  and  mica.  Like  the  gneiss  it  is  regarded  as 
a  metamorphic  rock  aud  possesses  a  banded  structure,  which  does 
not  show  in  the  transparency,  owing  to  the  extremely  small  part  of  the 
rock  included. 

(11)  Sandstone,  Portland,  Connecticut.    Transparency  No.  39084. 
Section  No.  20077. 

The  mineral  composition  of  this  stone  is  quite  complex,  but  the  in- 
gredients are  essentially  those  of  granite  or  the  gneisses.  The  colorless 
portions  are  quartz  or  feldspars,  the  bright  iridescent  shreds  are  white 
mica,  the  brownish  and  opaque,  black  mica,  while  the  opaque  material 
in  the  interstices  is  the  ferruginous  cement. 

Observe  that  instead  of  a  mass  of  interlocking  crystals,  as  in  the 
cases  already  described,  we  have  here  a  confused  aggregate  of  crystal- 
line fragments  cemented  to  form  a  rock  of  secondary  origin.  Such  are 
called  classic  or  fragmental  rocks.    (See  also  Fig.  92,  p.  536.) 

(12)  Quartzite  or  quartz  schist.      Berks  County,  Pennsylvania. 
Transparency  No.  39085.    Section  No,  26478. 

Quartzites  result  from  the  induration  of  siliceous  sandstones.  In 
some  cases  the  granules  are  elongated  and  arranged  in  nearly  parallel 
layers,  giving  rise  to  a  schistose  structure,  as  here  shown.  Composi- 
tion nearly  pure  quartz. 
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II.->8PECIFIC  GRAVITY. 

The  term  specific  gravity  is  used  to  designate  the  weight  of  any  sub- 
stance when  compared  with  an  equal  volume  of  distilled  water  at  a 
temperature  of  4^  0.  This  property  is  therefore  dependent  upon  the 
8i>ecific  gravity  of  it<s  various  constituents  and  the!  r  relative  proportions. 
Tbe  exact  or  true  specific  gravity  of  a  rock  may  be  obscured  by  its 
structure.  Thus  an  obsidian  pumice  will  float  upon  water,  buoyed  up 
by  the  air  contained  in  its  innumerable  vesicles,  while  a  compact  obsi- 
dian of  precisely  the  same  chemical  composition  will  sink  almost  in- 
gtantly.  This  property  of  any  subject  is  spoken  of  as  its  apparent 
specific  gravity  in  distinction  f|:om  the  actual  comparative  weight  bulk 
for  bulk  of  its  constituents  parts,  which  could  in  the  case  of  a  pumice 
be  obtained  only  by  finely  pulverizing  so  as  to  admit  the  water  into  all 
its  pores.  This  difference  between  the  apparent  and  true  specific  grav- 
ities is  illustrated  in  the  three  specimens  of  obsidian  pumice,  pulverized 
obsidian  pumice,  and  compact  obsidian  Nos,  39348  and  39348a.  The 
first,  it  will  be  observed,  floats  readily  owing  to  the  buoyancy  of  the  air 
jnduded  in  its  vesicles ;  the  second  glass  contains  the  same  rock  pul- 
verized so  that  all  the  air-chambers  are  broken  oiien  and  the  air  escapes. 
The  rock  fragments  consequently  sink  to  the  bottom ,  as  does  the  third 
of  the  series  (No.  29G31),  a  compact,  nonvesicular  mass  of  the  same  ob- 
sidian. Inasmuch  as  the  structural  peculiarities  of  any  igneous  rock — 
as  will  be  noted  later — are  dependent  upon  the  condition  under  which 
it  cooled,  it  is  instructive  to  notice  that  the  crystalline  aggregates  have 
a  higher  specific  gravity,  i.  e,  a  greater  weight,  bulk  for  bulk,  than  does 
a  glassy,  noncrystalline  rock  of  the  same  chemical  composition.  The 
property  is  therefore  dependent  upon  chemical  (and  consequently  min- 
eral) composition  and  structure,  and  as  a  very  general  rule  it  may  bo 
said  that  among  the  siliceous  rocks  those  which  contain  the  largest 
amount  of  silica  are  the  lightest,  while  those  with  a  comparatively  small 
amount,  but  are  correspondingly  rich  in  iron,  lime,  and  maguesian  con- 
stituents, are  proportionately  heavy. 

III.— THE  CHEMICAL  COMPOSITION   OF   ROCKS. 

This  varies  naturally  with  their  mineral  composition.  It  is  customary 
to  s[)eak  of  rocks  as  calcareous,  siliceous,  ferruginous,  or  argillaceous, 
accordingly  as  lime,  silica,  iron  oxides  or  clayey  matter  are  prominent 
Constituents.  Among  eruptive  rocks  it  is  customary  to  S[>eak  of  those 
showing  on  analysis  upwards  of  60  per  cent,  silica  as  acidic  and  those 
showing  less  than  50  per  cent.,  but  rich  in  iron,  lime,  and  niagnesian 
constituents,  as  basic.  The  extremes  as  will  be  noted  are  represented 
by  the  rocks  of  the  granite  and  peridotite  groups. 

The  series  illustrating  the  above-mentioned  properties  are  arranged 
as  below.  With  the  eruptive  rocks  only  the  silica  percentages  are 
here  given.  The  results  of  the  complete  chemical  analysis  of  each 
variety  are  given  further  on,  in  the  pages  devoted  to  their  description. 
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STRATIPIEl)  ROCKS. 


Kind 

CalcareoQS : 

Compact  limeatono    

CrystalliDO  liuientone  . . . 

Compact  dolooiit'O 

Crystalline  dolomite.... 
SUiceoua : 

Gneiss 

Siliceous  sandstone 

Schist 

Argillaceons : 

Clay  slate  (argillite) 


Specific 
uravit}-. 


Composition. 


2. 6  to  2. 8 


Carbonate  of  lime. 


2.  H  to  2. 95     Carbonate  of  lime  an<l  maj^nesia. 


2.  C  to  2. 7 
2.6 


Same  as  granite. 
Mainly  silica. 


2.  G  to  2. 8      60  to  80  per  cent,  silica. 


2.5 


Mainly  silicate  of  alumina. 


ERITPTIVE  ROCKS. 


Acidic  group : 

Granite 

Liparite 

Obsidian 

Obsidian  pumicu. 

Intermediate  group: 

Syenite 

Trachyte 

Hyalotraohyto.  . 
Andesite 


^P'^f^'^^'^''    Per  cent.  Milica, 


2. 58  to  2. 73 

2.53  lo  2.70 

2. 26  to  2. 4L 

Floats  on 
I      water. 

2.73  to  2.86  I 
2. 70  to  2. 80  ; 
2. 4    to  2. 5 
2.  54  to  2. 79 


Basic  group : 

Diabase 

Basalt 

Peridotite 

Peridotite  (iron  rich ) . 
Peridotite  (meteorite) 


2. 66  to  2. 88 
2. 90  to  3. 10 
3. 22  to  3.  29 
3.86 
3.51 


77.65  to  62.90 
76.06  to  67.61 
82. 80  to  71. 19 
82. 80  to  71. 19 

72. 20  to  54. 65 
64.00  to  60.00 
64.00  to  60.00 
66.  75  to  54.  73 

50. 00  to  48. 00 
50. 59  to  40. 74 
42. 65  to  33. 73 
23.00 
37.70 


IV.— TIIK  COLOR  OF   ROCKS. 

The  color  of  a  rock  is  dependent  upon  a  variety  of  circamstances,  but 
\vbich  may  here  all  be  generalized  under  the  heads  of  mineral  and  chem- 
ical composition  aud  physical  condition.  Iron  and  carbon,  in  some  of 
their  forms,  are  the  common  coloring]:  substances  and  the  only  ones  that 
need  be  considered  here.  The  yellow,  brown,  and  red  colors,  common 
to  fnigmental  rocks,  are  due  almost  wholly  to  free  oxides  of  iron.  The 
gray,  green,  dull  brown,  and  even  black  colors  of  crystalline  rocks  are 
due  to  the  presence  of  free  iron  oxides  or  to  the  prevalence  of  silicate 
minerals  rich  in  iron,  as  augite,  hornblende,  or  black  mica.  Rarely  cop- 
I)er  and  other  metallic  oxides  than  those  of  iron  are  present  in  sufficient 
abundance  to  impart  their  characteristic  hues.  As  a  rule,  a  white  or 
light-gray  color  denotes  an  absence  of  an  appreciable  amount  of  iron  in 
any  of  its  forms.  The  bluish  and  bhick  colors  of  many  rocks,  particu- 
larly the  limestones  and  slates,  is  due  to  the  prevalence  of  carbonaceous 
matter. 
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In  still  other  cases,  aud  particniarly  the  feldspar-bearing  rocks,  the 
color  may  be  due  in  part  to  the  physical  condition  of  the  feldspar.  Thus, 
in  many  rocks,  like  the  uorite,  from  Keeseville,  New  York  (specimen  No. 
38744),  the  dark  color  is  due  in  part  to  the  fact  that  the  feldspar  is  clear 
and  glassy,  allowing  the  light  rays  to  penetrate  it  and  become  absorbed. 
When  such  rocks  are  exposed  for  a  long  period  to  the  weather  the  feld- 
spars frequently  undergo  a  physical  change,  become  soft  and  porous 
and  no  longer  absorb  the  light,  but  retiect  it,  giving  the  stone  a  white 
•color.  These  white  feldspars,  as  has  been  very  neatly  expressed  by  the 
late  Dr.  Hawes,  bear  the  same  relation  to  the  glassy  forms  as  does  the 
foam  of  the  sea  to  the  water  itself,  the  difference  in  color  being  in  both 
•cases  due  to  the  changed  physical  condition. 

The  color  of  rocks,  as  may  be  imagined,  is  not  constant,  but  liable  to 
•change  under  varying  conditions,  particularly  those  of  exposure.  Bocks 
•black  with  carbonaceous  matter  will  fade  to  almost  whiteness  on  pro- 
longed exposure,  owing  to  the  bleaching  out  of  the  coloring  materials. 
iRocks  rich  in  magnetite  or  free  iron  oxides,  protoxide  carbonates,  or 
sulphides,  or  in  highly  ferruginous  silicate  minerals,  are  likewise  liable 
to  a  change  of  color,  becoming  yellowish,  red,  or  brown,  through  oxida- 
tion of  the  ferruginous  constituents. 

In  the  series  shown  an  endeavor  has  been  made  to  arrange  the  rocks 
Tin  Ave  groups,  showing  (I)  rocks  colored  by  carbonaceous  matter;  (2) 
Tocks  colored  by  free  oxides  of  iron ;  (3)  rocks  colored  by  the  preva- 
Oence  of  iron  rich  silicates ;  (4)  rocks,  the  color  of  which  is  dne  in  part 
:at  least  to  structural  features,  and  the  transparency  of  the  feldspathic 
•constituent;  and  (5)  rocks,  the  color  of  which  is  also  in  part  due  to  the 
tphysical  condition  of  the  various  constituents,  but  more  particularly 
•to  a  lack  of  carbonaceous  matter,  iron,  or  other  metallic  oxides.  To 
this  series  is  appended  another,  showing  the  changes  in  color  due  (1)  to 
:the  bleaching  of  the  carbonaceous  matter ;  (2)  to  the  leaching  out  of 
tthe  ferruginous  oxides  by  organic  acids ;  (3)  to  the  oxidation  of  iron  pro- 
rtoxide  carbonates  or  sulphides ;  (4)  to  a  like  change  in  the  iron  rich  sili- 
•cates ;  and  (5)  to  a  change  in  the  physical  condition  of  the  constituent 
(minerals,  mainly  the  feldspars. 

II.  Colore  due  to  carboiiaceouH  matter: 

(1)  Black.     Black  marble,  Glens  Falla,  New  York.  26163 

(2)  Dark  gray.     Limestone,  Schoharie  County,  New  York.  25909 
CA)  Blue.     Limestone,  Murphy,  North  Carolina.  *'76.'>C 

(4)  Dark  gray.    Carbonaceous  shale,  Isere,  France.  38176 

(5)  Dark  gray.     Slate,  Savoy.  38194 
IL  Colors  due  to  free  iron  oxides : 

(1)  Dull  brown.     Sandstone,  Washington  County,  Kansas.  56963 

(2)  Reddish  brown.    Sandstone,  Rusk,  Texas.  35^4 

(3)  Red.    SandstoDe,  Seneca  Creek,  Maryland.  611283 

(4)  Red.    Quartzite,  Rock  County,  Minnesota.  37407 

(5)  Light  red.    Volcanic  Tuff,  Nevada.  35381 

(6)  Yellow.    Limostone,  Wilsou,  Kansaa.  26482 
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III.  Colors  due  to  iron-rich  silicate  minerals : 

(1)  Black.     Basulr,  coast  of  Ireland.  3761U 

(2)  Dark  gray.    Diabase,  York,  Pennsylvania.  37020 

(3)  Red.    Gnmitc  (color  due  to  red  feldspar),  Otter  Creek,  Mount  Desert, 

Maine.  35923 

(4)  Pink,  green  spotted.     Granite  (color  due  to  pink  feldspar  and  green 

epidote),  Dedbani,  Massnchusetts.  SG.'iNi 

(.^>)  Black.     Ampbibolito  (color  due  to   dark  hornblende),   })altinioro 

County,  Maryland.  2Q&^i7 

(6)  Dark  green.     Serpentine^  Easton,  Pennsylvania*  7010D 

(7)  Yellow.     Serpentine,  Montvillo,  New  Jersey;  G9198 

IV.  Color  due  in  part  to  transparency  of  mineral  constituents,  principally 

feldspars : 
Dark  greenish  black.    Norite,  iCeeseville,  New  York.  38744 

V.  Colors  due  mainly  to  the  physical  condition  of  the  various  constituents  and  alack 

of  metallic  oxides  or  other  coloring  material. 

(1)  White.    Chalk.    England. 

(2)  White.    Crystalline  limestone,  Loudoun  County,  Virginia.  38568 

VI.  Change  in  colors  due  to  causes  above  enumerated. 

(1)  From  black  to  dull  red-brown  caused  by  oxidation  of  magnetite  and 

iron  rich  silicates.     Diabase.     Lewiston,  Maine.    Two  samples.       70661 

(2)  From  pure  white  to  dull  red,  caused  by  oxidation  of  ferrous  carbon- 

ates.    White  limestone.    Newbury,  Massachusetts.  73037 

(3)  From  dark  gray  to  buff,  caused  by  oxidation  ot  pyrito  and  iron  pro- 
toxide. 

(4)  From  pink  to  dirty  white,  caused  by  a  bleaching  out  and  change  in 

the  physical  condition  of  the  feldspathic  constituent  (commence- 
ment of  kaoliniKation).    Granite.     Washington  County,  Maine.        25873 

(5)  From  reddish  brown  to  gray,  caused  by  a  removal  of  coloring  matter 

(iron  oxide)  by  decomposing  organic  matter.     Sandstone.    Mar- 
quett-e,  Michigan.  70659 

Luster  as  a  property  of  rocks  does  not,  owing  to  their  complex  char- 
acter, possess  the  same  value,  as  a  characteristic,  as  among  minerals. 
Nevertheless,  as  there  are  certain  of  the  more  compact  and  homoge- 
neous varieties  which  possess  characteristic  lusters,  these  may  perhaps 
be  well  shown  here.    The  exhibit  is  arranged  as  follows : 

(1)  Vitreous  luster Quartzite;  Obsidian. 

(2)  Greasy  luster Serpentine. 

(3)  Pearly  luster Steatite. 

(4)  Metallic  luster Hematite. 

(5)  Iridescent  luster Coal. 

(G)  Dull,  no  luster Chalk. 

The  fracture  or  manner  of  breaking  of  any  rock  is  dependent  more 
upon  structure  than  chemical  or  mineralogical  composition.  Many  fine, 
even-grained  crystalline  or  fragmental  rocks  break  with  a  smooth,  even 
surface  and  are  spoken  of  as  having  a  straight  or  even  fracture;  others, 
and  particularly  the  very  compact  fine-grained  varieties,  break  with 
shell-like  concave  and  convex  surfaces,  and  are  said  to  have  a  conchoi- 
dal  fracture.  Still  others  have  splintery,  hiickly,  shaly,  friable,  or  pul- 
verulent fractures.    These  characteristics,  being  of  value  in  determin- 


524  REPORT   OP   NATIONAL   MUSEUM,  1890. 

ing  the  working  properties  of  the  stones,  are  dwelt  npon  more  fally  in 
the  hand-book  relating  to  the  collection  of  building  and  oinamental 

stones. 

(4)  The  kinds  ok  uocks. 

In  the  present  transitional  state  of  our  knowledge  regarding  the 
chemical  and  miueralogical  composition  of  rocks,  their  structural  fea- 
tures, and  methods  of  origin,  no  scheme  of  classification  can  be  advanced 
that  will  prove  satisfactory  in  all  its  details.  The  older  systems  which 
were  made  to  answer  before  the  introduction  of  the  microscope  into  geo- 
logical science  are  now  found  to  be  founded  upon  what  were  in  part  false, 
and  what  have  proven  to  be  wholly  inadequate  data.  This  is  especially 
true  in  regard  to  eruptive  rocks.  The  time  that  has  elapsed  since  this 
introduction  has  been  too  short  for  the  evolution  of  a  perfectly  satis- 
factory system;  many  have  been  proposed,  but  all  have  been  found 
lacking  in  some  essential  particular.  To  enter  npon  a  discussion  of  the 
merits  and  demerits  of  the  various  schemes  would  obviously  be  out  of 
place  here,  and  the  student  is  referred  to  the  published  writings  of  Nau- 
mann,  Senft,  VonCotta,  ilichtofen,  Vogelsang,  Zirkel,  Bosenbusch,  and 
Geikie,  as  well  as  those  of  the  American  geologists  Dana*  and  Wads- 
worth.t  In  the  scheme  here  presented  the  Curator  has  aimed  to  simplify 
matters  as  much  as  possible,  and  has  not  hesi tilted  to  adoi)t  or  reject 
any  such  portions  of  systems  proposed  by  oth(  rs  as  have  seemed  desir- 
able. 

All  the  rocks  forming  any  essential  part  of  the  earth's  crust  are  here 
grouped  under  four  main  heads,  the  distinctions  being  based  upon  their, 
origin  and  structure.  Each  of  the  main  divisions  is  again  divided  into 
groups  or  families,  the  distinctions  being  based  mainly  upon  mineral 
and  chemical  composition,  structure,  ;ind  mode  of  occurrence.  We 
thus  have : 

I.  Aqueous  rocJcs. — Rocks  formed  mainly  through  the  agency  of 
water  as  (A)  chemical  precipitates  or  as  (B)  sedimentary  beds.  Having 
one  or  many  essential  constituents ;  in  structure  laminated  or  bedded; 
crystalline,  colloidal  or  fragmental,  never  glassy. 

II.  ultJoUan  rods. — Rocks  formed  from  wind-drifted  materials.  In 
structure  irregularly  bedded  ;  fragmental. 

III.  Metamorphic  rocks, — Rocks  changed  from  their  original  condi- 
tion through  dynamic  or  chemical  agencies,  and  which  may  have  been 
in  part  of  aqueous  Jind  in  part  of  igneous  origin.  Having  one  or  many 
essential  constituents.     In  structure  bedded,  schistose,  or  foliated. 

IV.  Igneous  rocks.  Eruptive. — Rocks  which  have  been  brought  up 
from  below  in  a  molten  condition,  and  which  owe  their  present  si  rue- 
tural  peculiarities  to  variations  in  conditions  of  solidification  and  com- 


•Ou  uoiuo  poiutB  in  Litliology,  Am.  Jonr.  Sci.,  vol.  xvi,  1878,  pp.  'S.\:>  atul   AM, 
t  On  the  classitication  of  rocks.    BuU.  Mns.  Couip.  ZooL  Howard  College,  No.  13,  voU 
v.;  also  Litholo^ical  Stndies. 
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l>08itiou.    Haviug  as  a  rule  two  or  more  essential  constitaents.    lu 
structure  massive,  crystalline,  felsitic  or  glassy,  or  in  certain  altered 
forms,  colloidal. 
The  following  shows  the  types  of  labels  used  in  this  collection  : 

HORNBLENDE-BIOTITE  GRANITE, 

Near  vSalt  Lake  City,  Utah.  39»o95- 

Gift  of  G.  K.  Gilbert,  1887. 

PERIDOTITE :  Dunite, 

Near  Webster,  Jackson  County,  North  Caro- 
lina. 39»^3i- 
Gift  of  W.  A.  H.  Schreiber,  1887. 

QUARTZITE  [Novacuiite]. 

Leigh  River,  Victoria,  Australia.  28,321. 

Australian  Centennial  Commissioners,  1876. 

The  inclosing  a  name  in  brackets,  as  [Novacuiite]  in  the  last  form, 
indicates  that  it  has  gone  out  of  use,  or  is  a  local  or  popular  name  of 
little  value  and  not  generally  accepted. 

I. — Aqueous  rocks. 

A. — ROCKS  FORMED  AS  CHEMICAL  PRECIPITATES. 

This  comparatively  small  though  by  no  means  unimportant  group  of 
rocks  comprises  those  substances  which,  having  once  been  in  acondition 
of  va[)or  or  aqueous  solution,  have  been  deposited  as  rock  masses  either 
h3'  cooling,  evaporation,  by  a  diminution  of  pressure,  or  by  direct  chem- 
ical precipitation..  It  also  includes  the  simpler  forms  of  those  produced 
by  chemical  changes  in  preexisting  rocks.  Water,  when  pure  or 
charged  with  more  or  less  acid  or  alkaline  material,  and  particularly 
when  acting  under  great  pressure,  is  an  almost  universal  solvent.  Thus 
heated  alkaline  waters  permeating  the  rocks  of  the  earth's  crust  at  great 
depths  below  the  surface  are  enabled  to  dissolve  from  them  various 
mineral  matters  with  which  they  come  in  contact.  On  coming  to  the 
surface  or  flowing  into  crevices  the  pressure  is  diminished  or  evapora- 
tion takes  ])Iace  and  the  water,  no  longer  able  to  carry  its  load,  deposits 
it  wholly  or  in  part  as  vein  material  or  asurface  coating.  In  other  cases 
alkaline  or  acid  water  bearing  mineral  matters  may  in  course  of  their 
})ercolations  be  brought  in  contact  with  neutralizing  solutions  and  these 
dissolved  materials  be  thus  deposited  by  direct  precipitation.  In  still 
other  instances  a  substance  wholly  or  in  part  volatile  may,  when  buried 
at  considerable  depths  below  the  surface,  be  subjected  to  such  temper- 
ature as  shall  cause  it  to  assume  a  gaseous  state  and  pass  upwards 
until  a  cooler  stratum  is  reached  where  it  is  again  deposited.  In  these 
various  ways  were  formed  the  rocks  here  shown. 
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This  group  can  uot,  however,  be  separated  by  aiiy  sharp  lines  firom 
that  which  is  to  follow,  in<iJ9iiiiich  as  mauy  rocks  are  not  the  prodact  of 
a  siugle  agency  actiug  alone,  but  are  rather  the  result  of  two  or  more 
combined  processes.  This  is  especially  the  case  with  the  limestones. 
It  is  safe  to  assume  that  few  of  these  are  due  wholly  to  accumulations 
of  calcareous  organic  remains,  but  are  in  part,  at  least,  chemical  pre- 
cipitates, as  is  well  illustrated  by  the  oolitic  varieties. 

According  to  their  chemiciil  nature  the  group  is  divided  into  (1)  Ox- 
ides, (2)  Carbonates,  (3)  Silicates,  (4)  Sulphur,  Sulphides,  and  Sul- 
phates, (5)  Phosphates,  (6)  Chlorides,  and  (7)  the  Hj'drocarbou  Com- 
pounds. 

(I)  Oxides. — Here  are  showu  those  rocks  consisting  essentially  of 
oxygen  combined  with  a  base,  though  usually  other  constituents  are 
present  as  impurities. 

(a)  Red  heuiatite.  Specular  iron  ore.  Iron  se«quioxide  Fes  Oa^iron 
70  per  cent.,  oxygen  30  per  cent.  This  is  a  fibrous,  scaly,  or  massive 
rock  of  a  black,  brownish,  or  blood -red  color,  and  which  consists  essen- 
tially of  iron  oxide,  but  often  carries  more  or  less  clayey  and  siliceous 
matter.  It  occurs  in  extensive  beds  among  the  older  formations  of  the 
earth's  crust  and  forms  a  valuable  ore  of  iron.  It  is  represented  in  the 
series  by  but  a  few  characteristic  specimens.  The  visitor  is  referred  to 
the  ore  collections  for  a  more  complete  series  of  these  and  of  the  limon- 
ites  which  follow. 

(h)  Limonite.  Brown  hematite.  Iron  sesquioxide  plus  water.  (Fej  O, 
+  aq.) :  An  earthy  or  compact  dark  brown,  black,  or  ocherous-yellow 
rock,  containing,  when  pure,  about  two-thirds  it«  weight  of  pure  iron. 
It  occurs  in  beds,  veins,  and  concretiOiUiry  forms,  associated  with  rocks 
of  all  ages,  and  forms  a  valuabl  ore  of  iron.  (See  Fig.  1,  PI.  dxxiL) 
On  the  bottoms  of  lakes,  bogs,  and  marshes  it  ofteus  forms  in  exten- 
sive deposits,  where  it  is  known  as  bog  iron  ore.  The  formation  of  these 
deposits,  as  described  by  Dr.  Hunt,*  is  as  follows  :  iron  is  widely  dif- 
fused in  rocks  of  all  ages,  cliietly  in  the  form  of  (1)  the  protoxide  which 
is  readily  soluble  in  waters  impregnated  with  carbonic  or  other  feeble 
acids,  or  (2)  the  peroxide  which  is  insoluble  in  the  same  liquids.  Water 
percolJiting  throu;;h  the  soils  becomes  impregnated  with  these  acids 
from  the  decomposing  organic  matter,  and  then  dissolves  the  iron  pro- 
toxide with  which  it  comes  in  contact.  Ou  coming  to  the  surface  and 
being  exposed  to  the  .'lir  as  in  a  stagnant  lake  or  marsh,  this  dissolved 
oxide  absorbs  more  oxygen,  becoming  converted  into  the  insoluble  ses- 
quioxide <and  iloats  ou  the  surface  as  an  oil-like  iridescent  scum.  Finally 
it  sinks  to  the  bottom,  where  it  gradually  becomes  aggregated  as  a 
massive  iron  ore.  This  same  ore  may  also  form  through  the  oxidation 
of  pyrite  or  beds  of  ferrous  carbonate.  At  tlie  Katahdin  Iron  Works 
in  Piscata^piis  County,  Maine,  the  pyrite  as  it  oxides  is  brought  to  the 
surface  by  water  and  deposited  as  a  coating  over  the  leaves  and  twigs 

*  Chemical  and  Geological  Esoays. 
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scattered  about,  forming  thus  beaatifaliy  perfect  casts  or  fossils,  as. 
showu  in  specimen  No.  35969. 

(c)  Pyrolusite,  psilomelaue,  and  wad :  These  are  names  given  to  the 
anhydrous  and  more  or  less  hydrated  forms  of  maganese  oxides,  and 
which,  though  wide  in  their  distribution,  are  found  in  such  abundance 
as  to  constitute  rock  masses  in  comparative  rarity.  As  with  the  iron 
oxidCvS,  but  a  few  forms  are  exhibited  here,  and  the  visitor  is  referred  ta 
the  economic  section  for  a  more  complete  display. 

(d)  Beauxite  (so  called  from  Beaux,  near  Aries,  France),  is  the  name 
given  to  a  somewhat  indefinite  mixture  of  alumina  and  iron  oxides,  and 
occurring  in  the  form  of  compact  concretionary  grains  of  a  dull  red, 
brown  or  nearly  white  color.  The  origin  of  the  rock  is  at  present  some- 
what obscure,  but  it  is  considered  by  M.  Auge  *  as  a  deposit  from  hot 
springs  and  geysers.  The  following  analyses  given  by  this  authority 
show  the  variations  in  composition : 

Per  cent.  Per  cent 

Alnmina 69.30  76.90 

Irou  oxides 22.00  0.10 

Titanium  oxido 3.40  4.00 

Silica 0.30  2.20 

Water 14.10  15.80 

The  rock  is  at  present  represented  by  specimens  from  Thoronet,, 
France  (10739),  and  Floyd  County,  Georgia  (66576  and  66578). 

(e)  Silica:  Silica,  as  has  already  been  noted  under  the  head  of  rock- 
forming  minerals,  is  one  of  the  most  abundant  constituents  of  the 
earth's  crust.  In  its  various  forms,  which  are  sufficiently  extensive  to 
constitute  rock  masses,  it  is  always  of  chemical  origin;  that  is,  results 
by  deposition  from  solution,  by  precipitation,  or  evaporation,  as  noted 
above.  Varietal  names  are  given  to  the  deposits,  dependent  apon  their 
structure,  method  of  formation,  color,  and  degree  of  purity.  Siliceous 
Sinter,  or  "  Geyserite,"  is  the  name  given  to  the  nearly  white,  often  soft 
and  friable  hydrated  varieties  formed  on  the  evaporation  of  the  silice- 
ous waters  of  hot  springs  and  geysers,  or  through  the  eliminating  action 
of  algous  vegetation,  as  described  by  W.  H.  Weed.  The  specimens 
from  Yellowstone  National  Park  (Nos.  12876,  12888,  17848,  18965, 
28945,  28946, 28948,  28981,  28982,  35521, 36782,  72844,  72845,  and  72882). 
Iceland  (2548),  and  New  Zealand  (70338,  70340,  and  70341),  are  charac- 
teristic. 

Opal  and  semi-opal  are  also  hydrous  forms  of  silica  occurring  in  veins 
and  pockets  in  a  variety  of  rocks.  These  varieties  are  shown  in  speci- 
mens from  the  Yellowstone  National  Park  (36150);  Buffalo  Peaks,  Col- 
orado (69185) ;  Rapides  Parish,  Louisiana  (38612) ;  Mexico (37985),  and 
Hungary  (6963).  The  variety  known  as  wood  opal,  formed  by  the  silici- 
fication  of  wood,  is  shown  in  No.  37042  from  Wyoming,  and  in  the  two 
pieces  from  the  Pliocene  beds  on  the  Madison  River,  Gallatin  County, 
Montana  (38567). 

*  Bulletin  Geological  Society  of  Fraace^  M,  xvi,  188S,  No.  5,  p.  34^ 
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Jasper  is  a  dull  or  bright  red  or  yellow  variety  of  silica  coutAiuiiig 
alumina,  aud  owing  its  color  to  iron  oxides.  Cbaracteristic  forms  are 
shown  in  specimens  from  Colorado  and  Montana  (10374,  10397,  and 
38572). 

Chalcedony  is  a  translucent,  massive  variety  occurring  mainly  in 
cavities  in  older  rocks  where  it  has  been  deposited  by  infiltration.  The 
specimens  from  Montana  (38005)  and  Cuba  (30 146)  are  common  forms. 
No.  7OO04  from  Webster,  Jackson  County,  North  Carolina,  is  a  cellular 
variety  formed  in  seams  in  dunite  rocks  during  the  decomposition  of 
tlie  olivine^  No.  30051  and  30140  are  somewhat  similar  varieties  from 
Sebastopol,  Georgia,  and  Jonarre,  France,  used  for  buhrstoues  in 
grinding  grain.  Specimens  35599  and  30010  from  Wyoming  and  Colo- 
rado are  silicified  woods  partaking  of  the  character  of  chalcedony  rather 
than  opal,  as  in  the  cases  above  mentioned. 

Flint  is  a  variety  of  chalcedony  formed  by  segregation  in  chalky  lime- 
stones, aud  composed  in  part  of  the  broken  and  partially  dissolved 
spicules  of  sponge?  mid  the  reiiifiins  of  infusoria.  Chert  is  an  impure 
flint  containing  frequently  fossil  nummulitic  remains  (20581),  and  with 
sometimes  au  o<5litic  structure ;  oolitic  varieties,  such  a«  that  from  Cen- 
tre County,  Pennsylvania  (70000)  are  not  common.  The  variety  flint 
is  shown  by  a  characteristic  sample  from  the  English  chalk  beds 
(30012).  The  cherts  are  illustrated  by  specimens  from  Kansas  (26581); 
Missouri  (17598);  Texas  (70429);  Nevada  (21702),  and  Pennsylvania 
(70127). 

The  name  novaculite  is  frequently  given  to  very  fine  grained  and 
compact  quartz  rocks,  such  as  are  suitable  for  hones.  As  commonly 
used  the  name  is  made  to  include  rocks  of  widely  different  origin,  some 
of  which  are  evidently  chemical  })recipitates,  while  others  are  indurated 
clastic  or  schistose  rocks.  Here  are  placed  the  well  known  "novacu- 
lites"  of  Arkansas,  which  are  considered  by  authorities  to  be  altered 
cherts  (specimens  4307,  27833,  and  39109). 

Quartz  is  a  m<issive  form  of  crystalline  silica  occurring  in  veins,  dis- 
seminated granules,  aud  pockets  in  rocks  of  all  kinds  and  all  ages.  It 
is  often  colored  pink  or  reddish  by  iron  oxides.  Many  other  varieties 
of  silica  occur,  but  are  not  sufficiently  abundant  to  constitute  rock 
masses,  and  are  to  be  found  in  the  collection  of  the  mineral  department. 
It  is  represented  here  by  specimens  from  Auburn,  Maine  (37013) ;  Bed- 
ford, New  York  (30058);  Lake  Superior,  Michigan  (4200);  Sawatch 
Mountains,  Colorado  (35890);  Godbaven,  Greenland  (34947);  Brazil 
(4092),  and  Freiberg,  Saxony  (3830). 

Lydian  stone  is  an  exceedingly  hard  impure  quartz  rock  of  a  black 
color  and  splintery  frjicture.  It  was  formerly  much  used  in  testing  the 
purity  of  precious  metals.    (Specimen 3820  from  Frankenberg,  Saxony.) 

(2)  Carbonates. — Water  carrying  small  amounts  of  carbonic  acid 
readily  dissolves  the  calcium  ciirbouate  of  ro(*.ks  with  which  it  comes 
in  contact,  taking  it  up  in  the  form  of  bicarbonate ;  on  evaporation  this 
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isagaindepositeilas  cnrbonate.  la  this  wiiy  are  formed  riiiinei'oiis  and 
at  times  extensive  denosits,  ^»  which  are  given  varietal  iianies  depend- 
ent upon  their  atrtiotare  and  the  special  conditions  under  which  they 
originated.  Calc  stiit«r  or  tufa  itt  a  loose  frialde  deposit  made  by 
aprings  and  streituis  either  by  evapor^ition  or  through  intervention  of 
algous  vegetation.*  Such  are  often  beautifully  arborescent  and  of  a 
SDOtv- white  color,  as  seen  in  s|>eciinen8  128S3, 72871,  aud  73876,  from  the 
Mammoth  Hot  Springs  of  the  Yellowstone  National  Park.  Somewhat 
similar  deposits  are  shown  from  springs  in  Virginia  (35759) ;  Oalifornia 
(29637) ;  Mexico  (37787),  and  New  Zealand  (70335).  Others,  like  those 
from  Niagara  Falls,  New  York,  and  Soda  Springs,  Idaho  (36107,  39136), 
were  formed  by  the  deposition  of  the  lime  on  leaves  and  twigs,  form- 
ing beantifiilly  perfect  casts  of  these  objects. 

Tufa  deposits  of  peculiar  imitative  shapes  have  been  described  by 
Mr,  I.  O.  Russell  of  the  U.  S.  Geological  Survey,  as  formed  by  the  evap- 
oration of  the  waters  of  Pyramid  Lake,  Nevada  (3513(jO).  See,  also,  col- 
lection from  Lake  Labantou,  Nevada,  in  tiuor  upriglit  case).  Oolitic 
and  pisoiitic  limestones  are  so  called  on  account  of  their  rounded  &sh- 
egg-like  structure,  the  word  oolite  being  from  the  Greek  word  at"v,  an 
^SS-  (S<^3  I*l>  C3:xt.)  These  are  in  part  chemical  and  in  part  mechanical 
deposils.  The  water  in  the 
lakes  and  sens  in  which  they 
were  formed  became  so  satu- 
rated that  the  lime  was  depos- 
ited in  conceutriccoa  tings  about 
the  grains  of  calcareous  sand  on 
the  bottom,  and  finally  the  little 
granules  thus  formed  became 
cemented  into  firm  rock  by  the 
further  deposition  of  lime  in  the 
interstices.  This  structure  will 
be  best  understood  by  reference 
t«  Fig.  91.  Samples  are  shown 
such  as  are  now  forming  in  Pyr- 
amid Lake,  Nevada  (No.  35378); 
Cache  Valley,  Utah  (.35305  and 
and  35300) ;  Great  Salt  Lake, 
Utah  (35379),  and  Key  West,  (i-..-«»n,«w^fc,) 

Florida  (18708),  and  from  other  geological  formations  of  America  and 
Europe  (Nos.  36115  and  36960).  Only  those  which  are  largely  chem- 
ical are  here  shown  ;  others  are  to  be  found  in  the  group  of  stratified 
rocks. 

Travertine  is  a  compact  and  usually  crystalline  deposit  formeil,  like 
the  tufas,  by  waters  of  springs  and  streams.    The  travertines  are  often 


:^^^'?i*^. 


*  See  Mr- Weed'i  paper  OD  the  Formation  of  Travertine  and  8ilic«onii  Sinter,  AdddkI 
Iteport  United  Status  OeologicHl  Stirvcy  fur  IddT-'Sg, 
H.  Uis.  139,  pt,  2 31 
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beantifully  veined  and  colored  by  metallic  oxides  and  form  some  of  the 
finest  marbles  (Specimen  31)071  from  Mexico;  38445  from  Suisin  City, 
Oalifornia;  37269, Idaho;  and 388Ll,Tivoli,Bome, Italy.  See, also, col- 
lection of  building  and  ornamental  stones). 

Stalactite  and  stalagmite  are  the  names  given  to  the  deposits  formed 
from  the  roofs  and  on  the  floors  of  caves ;  shown  by  si>ecimens  from 
the  rock  of  Gibralter  (36769  and  38444)  and  from  the  Luray  Caves  in 
Virginia  (35549).    See  also  floor  upright  case  on  north  side  of  hall. 

Magnesite,  a  carbonate  of  magnesia,  occurs  frequently  as  a  secondary 
mineral  in  the  form  of  veins  in  serpentinous  rocks  (specimens  70158 
from  Lancaster  County,  Peun  sylvania;  70678,  Wells  Island,  New  York; 
and  28404,  Victoria,  Australia). 

Bhodochrosite,  a  carbonate  of  manganese,  sometimes  occurs  in  rock 
masses,  but  is  found  most  commonly  in  the  form  of  veins  associated 
with  ores  of  silver,  lead,  or  copper  (specimen  26745  from  Walkerville, 
Montana).  Another  carbonate,  less  common  than  that  of  limt*,  but 
which  sometimes  occurs  in  such  quantities  as  to  constitute  true  rock 
masses,  is  siderite,  or  carbonate  of  iron.  A  common  form  of  this  is  dull 
brownish  or  nearly  black  in  color,  very  compact  and  impure,  containing 
varying  amounts  of  calcareous,  clayey  and  organic  matter.  In  this  con 
dition  it  is  found  in  stratitied  beds  and  in  the  shape  of  rounded  and 
oval  nodules,  or  concretions,  which  are  called  "clay-iron-stone"  nodules, 
"scptaria,"and  "8phaBrosiderite"(8peciujen  12840  from  Wakonda,  Kan- 
sas ;  see,  also,  Fig.  2,  PI.  cxxii).  These  septarian  nodules  are  often 
beautifully  veined  with  calcite  (see  concretion  collection).  Other  forms 
of  siderite,  like  those  from  Connecticut  (36105)  and  Saxony  (3810  and 
39073),  are  massive,  coarsely  crystalline,  and  of  a  nearly  white  or  yel- 
lowish color,  becoming  brownish  on  exposure.  Pure  siderite  yields 
about  48  per  cent,  metallic  iron,  and  is  a  valuable  ore.  As  with  the 
other  ores  of  iron,  but  a  few  characteristic  specimens  are  here  exhibite<l, 
and  the  visitor  is  referred,  as  before,  to  the  ore  series  for  a  more  complete 
display. 

(3)  Silicates. — Silica  (oxide  of  silicon)  combined  with  magnesia  and 
water  gives  rise  to  an  interesting  group  of  ser])entiuous  and  talcose 
substances,  which  are  often  sufficiently  abundant  to  constitute  rock 
masses.  Pure  serpentine  consists  of  about  equal  parts  of  silica  and  mag- 
nesia, with  from  12  to  13  per  cent,  of  water.  It  is  a  compact,  amorphous 
or  colloidal  rock,  soft  enough  to  be  cut  with  a  knife,  of  a  slight  greasy 
feeling  and  luster,  and  of  a  color  varying  from  dull  greenish  and  al- 
most black,  through  all  shades  of  yellow,  brownish,  and  red.  It  also 
occurs  in  fibrous  and  silky  forms,  filling  narrow  veins  in  the  massive 
rocks,  and  is  known  as  amianthus,  or  chrysolite.  These  fibers,  when 
sufiiciently  long,  are  used  for  the  manufacture  of  fireproof  material,  and 
the  mineral  is  commercially  confounded  with  asbestus,  a  fibrous  variety 
of  hornblende  (specimen  37645  from  Canada).  It  is  very  doubtful  if 
serpentine  is  ever  an  original  rock,  but  is  always  derived  from  the  altera- 
tion of  other  and  1<^»»  «^able  magnesiau  minerals,    liere  are  ejibibited 
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only  those  which  have  originated  by  a  series  of  chemical  changes  known 
as  metasomatosis,  a  process  of  indefinite  substitution  and  replacement^ 
in  simple  mineral  aggregates  occurring  associated  with  the  older  meta- 
morphic  rocks.  Such  are  the  serpentines  derived  from  nonaluminous 
pyroxenes,  like  those  of  Montville,  New  Jersey  (39038),  and  Moriah, 
New  York  (70084),  aud  those  from  Easton,  Pennsjlvania,  derived  from 
a  massive  tremolite  rock  (70109). 

Several  varieties  of  serpentine  are  popularly  recognized.  Precious 
or  noble  serpentine  is  simply  a  very  pure  compact  variety  of  a  deep  oil- 
yellow  or  green  color  (39038).  Amianthus^  ov  chrysolite^  as  noted  above, 
is  the  name  given  to  the  fibrous  variety (37645).  Williamsite  is  a  deep 
bright  green,  translucent,  and  somewhat  scaly  granular  variety,  occur- 
ing  associated  with  the  chrome  iron  deposits  in  Fulton  Township,  Lan- 
caster County,  Pennsylvania  (30041).  DeweyUte  is  a  hard,  translucent 
variety  occurring  in  veins  in  altered  dunite  beds.  Botcenite  is  a  pale 
green  variety  forming  veins  in  limestone  at  Smithfiehl,  Rhode  Island 
(30763).  Picrolite,  Alarmolite,  and  Retinolitej  are  varieties  of  minor  im- 
portance, and  may  be  found  in  the  mineral  collections.  Serpentine 
alone,  or  associated  with  calcite  aud  dolomite,  forms  a  beautiful  marble, 
to  which  the  names  verdantique,  ophite,  aud  ophiolite  are  given.  (See 
Building  and  Ornamental  stones.)  The  name  serpentine  is  from  the 
Latin  serpentinus,  a  serpent,  in  allusion  to  its  green  color  and  often  mot- 
tied  appearance.  The  so-called  "  Eozoon  Canadense,"  a  supposed  fos- 
sil rhizopod,  is  a  mixture  of  seri)entine  and  calcite  or  dolomite  (speci- 
men 70434  from  Cote  St.  Pierre,  Canada).  Those  serpentines  which 
were  derived  from  basic  eruptives  or  complex  met  amorphic  rocks  are 
exhibited  with  those  rocks  with  which,  in  their  unaltered  state,  they 
would  naturally  be  grouped. 

The  mineral  steatite  or  tiilc,  when  pure,  dififers  from  serpentine  in 
containing  63.5  per  cent,  of  silica  to  31.7  percent,  magnesia  and  4.8  per 
cent,  of  water.  Its  common  form  is  that  of  white  or  greenish  inelastic 
scales,  forming  an  essential  constituent  of  the  talcose  schists.  As  is 
the  case  with  serpentine  it  sometimes  results  from  the  alteration  of 
eruptive  magnesian  rocks  such  as  the  pyroxenites. 

Here  are  exhibited  but  a  few  forms  occurring  in  veins  or  masses 
indicative  of  an  origin  by  chemical  deposition.  Specimen  39088  is 
a  compact  variety  occurring  in  the  form  of  veins  in  the  limestones 
of  Thomaston  and  llockland,  Maine.  Nos.  36L35  and  27054  are  schis- 
tose forms  from  New  York  and  North  Carolina.  Bensselaerite  is  a  re- 
lated variety  from  St.  Lawrence  County,  New  York  (specimen  36117). 
Pyrophyllite  or  agalmatolite  is  a  hydrous  silicate  of  alumina,  somewhat 
harder  than  talc,  and  extensively  used  in  making  slate  pencils  and 
small  images  (specimen  37812  from  Mexico  and  27562  from  Japan). 

Kaolin,  also  a  hydrous  silicate  of  alumina,  is  a  chemical  product  in 
that  it  is  a  residue  left  by  the  chemical  decomposition  of  the  feldspars. 
These  minerals,  as  explained  elsewhere^  consist  of  silicates  of  alumina, 
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lime,  and  magnesia  with  more  or  less  of  the  alkalies,  potash,  and  soda, 
and  iron  oxides.  lu  the  process  of  decomposition  these  soluble  por- 
tions are  leached  out  leaving  the  less  soluble  silicate,  or  kaolin,  behind 
in  a  condition  of  more  or  less  purity.  The  mineral  is  of  great  value 
for  fictile  purposes,  and  a  larger  number  of  localities  are  represented 
in  the  economic  series  in  the  southwest  court.  Other  and  more  im- 
pure varieties  in  the  form  of  clay  are  to  be  found  with  the  fragmental 
rocks.  But  a  few  samples  from  North  and  South  Carolina  (39028 
and  70172)  and  the  Yellowstone  National  Park  are  here  shown.  That 
from  the  Yellowstone  is  thrown  up  in  the  form  of  a  thick  mud  by 
hot  springs  (specimen  12879). 

(4)  Sulphur,  sulphides,  and  sulphates. — The  mineral  sulphur 
sometimes  occurs  in  nature  in  such  masses  as  to  be  fairly  entitled  to 
consideration  as  a  rock.  Its  mode  of  occurrence  has  been  already  de- 
scribed under  the  head  of  chemical  elements  constituting  rocks.  In 
combination  with  iron,  copper,  lead,  zinc,  and  other  metals  forming 
sulphides,  it  is  an  important  rock  constituent,  and  often  occurs  in  bedn 
or  veins  of  such  dimensions  as  to  constitute  a  valuable  ore.  In  combi- 
nation with  oxygen  and  the  metals  it  forms  sulphates.  Gypsum,  the 
hydrous  sulphate  of  calcium,  is  a  soft,  white,  yellowish,  or  pink  rock,  re- 
sulting mainly  as  a  chemical  deposit  from  the  evaporatioirof  sea  water, 
although,  as  stated  by  Geikie  (see  p.  121),  it  may  originate  through  the 
decomposition  of  sulphides  and  the  action  of  the  resultant  sulphuric 
acid  upon  limestone;  through  the  mutual  decomposition  of  the  carbon- 
ate of  lime  and  sulphates  of  iron,  copper,  etc.;  through  the  hydration 
of  anhydrate,  or  through  the  iiction  of  sulphurous  vapors  and  solutions 
from  volcanoes  acting  ui>on  the  rocks  with  which  they  come  in  contact 
It  occurs  in  beds  belonging  to  various  geological  horizons,  and  is  usually 
associ<ated  with  clay,  rock  salt,  and  anhydrate. 

Alabaster  is  a  fine  white  variety  of  gypsum  used  in  smaller  works  of 
art.    (Specimens  36S72  and  38817.) 

Anhy<lrite  is  an  anhydrous  variety  of  calcium  sulphate,  somewhat 
less  common  than  gypsum.  Barite  or  "Heavy  Spar,*^  the  sulphate  of 
barium,  also  occurs  in  nature,  but  less  abundantly  than  the  calcium 
sulphates. 

The  following  localities  and  varieties  are  represented: 

Sulphnr : 

Tehama  County,   California,   ^{0118;   Rabbit  Hole  Sulphur  Minea,   Humboldt 
(bounty,  Nevada,  il^)511  and  ^{5r>r2;  Cove  Creek,  Utah,  3551H  (7  speoimens); 
Hell  Roariu«;  Mountain,  Yollowstouo  National  Park  (7!!^77);  Miircia  Prov- 
ince, Spain,  424G ;  Volcano  of  Popocatepetl,  Mexico,  G4773. 
Sulpbides: 

Sulphide  of  iron.     Deer  Isle,  Maine,  36021. 

Sulphide  of  zinc.    Deer  Isle,  Maine,  3()01G ;   Madison  County,  New   Hampshirei 
70094  ;  Joplin,  Missouri,  6;V20-2. 

Sulphides  of  copper  and  iron.     (lilpin  County,  Colorado,  151)1^3  ;  AscoosioD  Island, 

Sulphide  of  lead.    Mitwoari,  31)072 ;  Brittany  6825. 
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The  sulphides  although  of  minor  importance  as  rock  masses  are  of 
the  very  greatest  importance  as  ores,  in  which  collections  the  visitor 
will  find  a  very  full  series. 

Solpbates : 

Anhydrite.    Isere,  Franco,  38197;  Boisset,  France,  (with  gypsum)  38214 ;  Vol- 
piuo,  Bergamo,  Italy,  3G7:i:( ;  La  Graz,  Mt.  Blano,  :i6114  ;  Nova  Scotia,  :«>102. 
Gypsnm : 

Grand  Rapids,  Michigan,  35590  ;  North  Ogden  CaHon,  Colorado,  3()771 ;  Windsor, 
Nova  Scotia,  1:^90  and  37624  ;  State  of  Pnebh>,  Mexico  (Satin  Spar),  37815; 
Argentine  Republic,  '.$5531 ;  Galica,  Austria,  :18H17. 
Barite  or  sulphate  of  barium.     Vangueray,  France,  38198.    Alunite,  or  sulphate  of 
aluminum  and  potasii.     Hungary,  360!J4. 

(5)  Phosphates. — The  mineral  apatite,  a  phosphate  of  lime  as  already 
noted  is  a  common  accessory  in  the  form  of  small  crystals  in  crystalline 
rocks  of  all  ages.  It  also  sometimes  occurs  in  the  form  of  crystalline 
granular  aggregates  constituting  true  rock  masses  associated  mainly 
with  the  older  rocks  of  the  earth's  crust.  It  is  therefore  given  a  limited 
space  here.  The  following  localities  are  represented :  Apatite  mines  of 
Bamle,  Norway,  18873;  Burgess,  Ontario,  Canada,  3G128;  France, 
38143.    (See  also  mineral  fertilizers  in  economic  series.) 

(6)  Chlorides. — Sodium  chloride,  or  common  salt  is  one  of  the  most 
common  constituents  of  the  earth's  crust.  From  an  economic  stand- 
point it  is  also  a  most  important  constituent.  It  occurs  in  greater  or 
less  abundance  in  all  natural  waters,  and  as  a  product  of  evapora- 
tion of  ancient  seas  and  lakes  it  occurs  in  beds  of  varying  extent  and 
thickness  among  rocks  of  all  ages  wherever  suitable  circumstances  have 
existed  for  their  formation  and  preservation.  Salt  beds  from  upwards 
of  a  few  inches  to  30  feet  in  thickness  occur  in  New  York  State  and 
Canada,  while  others  abound  in  Pennsylvania,  Virginia,  Ohio,  Michi- 
gan, and  Louisiana.  There  are  also  numerous  surface  deposits  of  great 
extent  in  the  arid  regions  of  the  West.  The  chlorides  are  here  illus- 
trated only  by  specimens  from  Lincoln  County,  Nevada  (15501) ;  New 
Iberia,  Louisiana  (38461). 

(7)  The  hydrocarbon  compounds.— Here  are  brought  together  a 
small  series  of  rocks  consisting  as  do  the  mineral  coals  of  carbon  in 
combination  with  hydrogen  and  sometimes  oxygen,  and  which  are  re- 
garded as  products  of  distillation  or  chemical  alteration  of  buried 
organic  matter,  both  plant  and  animal.  Many  compounds  of  the  series 
are  of  a  gaseous  nature  (natural  gas,  etc.,)  and  hence  not  applicable  for 
exhibition  purposes.  Several  members  of  this  group  are  of  great  im- 
l)ortance  from  an  economic  standpoint  and  a  more  complete  display  is 
given  in  the  room  devoted  to  economic  geology  (southwest  court). 

Petroleum  is  a  mixture  of  natural  hydrocarbons,  liquid  at  ordinary 
temperatures  and  with  a  specific  gravity  somewhat  less  than  that  of 
water.  In  color  it  varies  from  nearly  colorless  through  greenish  to 
black.    (See  color  series  in  southwest  court.)    But  two  samples  are  here 
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exhibited,  one  (59807)  from  WashiugtOD,  Pennsylvania,  and  tbe  second 
(69853)  from  Aurelius,  Ohio.* 

The  name  xiaraffiue  is  given  to  a  wax-like  hydrocarbon  obtained  by 
a  process  of  distillation  from  petroleum,  and  occarring  sparingly  na- 
tive. 

Ozokerite  is  also  a  wax  like  hydrocarbon  compound  occurring  spar- 
ingly in  seams  in  rocks  and  sometimes  associated  with  beds  of  coal  or 
other  bituminous  products.  It  is  used  mainly  as  a  substitute  for  bees- 
wax and  as  an  insulator.  But  two  localities  are  here  represented. 
Utah  (No.  672G5)  and  Oalicia,  Austria  (No.  12908).  Asphaltum  or  bi- 
tumen is  an  amorphous  mixture  of  hydrocarbons,  derived  presumably 
from  decomposing  organic  matter,  but  belonging  to  rocks  of  no  particu- 
lar geological  horizon.  It  has  been  found  in  gneissic  rocks  in  Sweden. 
Specimen  No.  27832  is  from  the  Niagara  limestones  underlying  Chicago, 
Illinois.  No.  10678  is  from  the  so-called  Pitch  Lake  on  the  island  of 
Trinidad,  No.  66590  from  Cuba,  and  No.  59345  from  Scotland. 

Albertite  and  grahamite  are  names  given  to  closely  related,  coal- 
like, hydrocarbons  occurring  in  pockets  and  veins,  and  which  are  sup- 
posed to  have  originated  by  the  distillation  of  carbonaceous  matter  iu 
the  underlying  shales.  (Specimens  Nos.  36138  and  59924  from  Nova 
Scotia  and  West  Virginia.) 

Amber  an<l  gum  copal  are  vegetable  resins  altered  by  fossilizatioD. 
They  are  used  for  jewelry  (see  gem  collection  southwest  range)  and  in 
the  manufacture  of  varnishes. 

B.— ROCKS  FORMED    AS    SEDIMENTARY*  DEPOSITS  AND    FRAGMENT AL 

IN  STRUCTURE. 

The  rocks  of  this  group  differ  from  those  just  described  in  that  they 
are  composed  mainly  of  fragmental  materials  derived  from  the  break- 
ing down  of  older  rocks,  or  are  but  the  more  or  less  consolidated  ac- 
cumulations of  organic  and  inorganic  debris  from  plant  and  animal  life. 
The  group  shows  transitional  forms  into  the  last  as  will  be  illustrated 
by  certain  of  the  limestones  and  the  quartzites.  They  are  water  de- 
posits, and  as  a  rule  are  eminently  stratified  or  bedded,  although  this 
structure  is  not  always  apparent  in  the  hand  specimen  owing  to  its 
small  size. 

This  great  group  of  nonmetamorphic  sedimentary  rocks  is  one  of  tbe 
most  important  in  geological  science,  since  it  is  by  means  of  the  stiU 
unchanged  organic  forms  (fossils)  they  contain  that  the  paleontologist 
has  been  enabled  to  Rtudy  the  past  history  of  the  globe,  to  discover  tbe 
multitudinous  changes  which  have  taken  place  in  the  climate,  charao- 


*  Under  the  title  of  *'  The  Treuton  Limestones  as  a  source  of  petrolenm  aod  nai- 
nral  gas  in  Ohio  and  Indiana  "  (Ann.  Rep.  U.  S.  Geol.  Survey,  1886-87,  part  ii,  pp* 
483-G62),Prof.  Edward  Orton  gives  a  most  instructive  summary  of  our  koowleda^e  OB 
these  suhjects,  and  to  this  paper  those  desiring  further  information  are  referred. 
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ter  of  life  on  laud  and  sea,  and  the  clian<;;es  in  the  surface  of  the  land 
itself  from  the  earliest  time  down  to  the  most  recent.  (See  Geikie,  pp. 
158-176.) 

As  will  be  readily  comprehended  when  we  consider  from  what  a  multi- 
tude of  materials  the  fragmental  rocks  have  been  derived,  the  amount 
of  sissorting,  admixture  with  other  substances,  solution,  and  transpor- 
tation by  streams  these  materials  have  undergone,  they  can  not  be 
classified  by  any  hard  and  fast  lines,  but  one  variety  may  g^radc  into 
another,  both  in  texture  and  structure  as  well  as  chemical  composition, 
almost  indefinitely.  Indeed  many  of  them  can  scarcely  be  considered 
as  more  than  indurated  mud,  and  only  very  general  names  can  be  given 
them. 

Accordingly  as  these  rocks  consist  of  mechanically  formed  inorganic 
))articles  of  varying  composition  and  texture,  or  of  the  more  or  less 
fragmental  debris  from  plant  and  animal  life,  they  are  here  divide4l  into 
two  main  groups,  each  of  which  is  subdivided  as  below : 

(A)  Kocks  formed  by  mechanical  agencies  and  mainly  of  inorganic 
materials. 

1.  The  arenaceous  group — Psammites, — Sand,  gravel,  sandstone,  con- 
glomerate, and  breccia. 

2.  The  argillaceous  group — Pelltes. — Kaoliii,  clay,  wacke,  shale,  clayey 
marl,  argillite. 

3.  The  calcareous  group, — Arenaceous  and  brecciated  limestones.  The 
rocks  (»f  this  group  are  often  in  part  organic  and  in  part  chemical  de- 
posits. Only  those  are  placed  here  in  which  the  fragmental  nature  is 
the  most  pronounced  characteristic. 

4.  The  volcanic  group. — Fragmental  rocks  composed  mainly  of  ejected 
volcanic  material.  Tuifs,  lapilli,  sand  and  ashes,  pumice  dust,  trass, 
peperino,  pozzulano,  etc. 

5.  The  ferruginous  group. — Fragmental  iron  ores,  hematites,  limon- 
ites,  etc. 

(B)  Kocks  formed  largely  or  only  in  part  by  mechanical  agencies 
and  composed  mainly  of  the  debris  from  phint  and  animal  life.  Organ- 
agenous. 

1.  The  siliceous  group, — Infusorial  earth. 

2.  The  calcareous  group, — Fossiliferous  and  oolitic  limestone,  marl, 
shell  sand,  shell  rock. 

3.  The  carbonaceous  group, — Peat,  lignite,  coals,  bitumen,  oil  shale,  etc. 

4.  The  phosphatic  group, — Phosphatic  sandstone,  guano,  coprolite 
nodules. 

A.— Kocks  composki)  mainly  of  ixokganic  materials. 

1.  The  arenaceous  group — Psammites, — Arenaceous  from  the  Latin 
arenaceus,  sandy  or  sand  like.  Psainmite  from  the  Greek  Wapi^iTTfS 
sandy. 

These  rocks  are  composed  mainly  of  the  siliceous  materials  derived 
from  the  disintegration  of  older  crystalline  rocks  and  which  have  bo^VL 
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rearranged  in  Iteds  of  viirying  thicknea»  llirough  the  mecUauical  affeucy 
of  water.  Tlicy  iire,  in  Bliurt,  coiiiioliilatoil  hcdn  of  sand  aud  gravel. 
In  compositiou  and  texture  tliey  vary  almost  iudefinitely.  Mauy  of 
tbem  having  suffered  little  during  the  process  of  disintegration  and 
transportation,  are  composed  of  essentially  the  snme  materials  as  the 
rocks  from  which  they  were  derived.  This  is  the  case  with  the  arkose 
shown  in  specimens  39032  aud  381.13  from  lihode  Island  and  FranSe, 
aud  the  red  Triassic  sandstone  shown  in  specimen  No.  70067  from 
Colorado.  All  of  these  were  derived  from  granitic  rocks  and  like  them 
consist  of  quartz,  feldspar,  and  mica.  Utbcrs,  in  which  the  fVagmental 
materials  suffered  more  prior  to  their  final  consolidation,  have  had  the 
softer  and  more  soluble  min- 
erala  removed,  leaving  the  sand 
composed  mainly  of  the  hard, 
almost  i ndestnictihle  mineral 
qnartz. 

In  structure  the  sandstones 
also  vary  greatly,  in  some  the 
grains  being  rounded,  while  in 
others  they  are  sharply  angular. 
Fig.  02  shows  the  microscopic 
structure  of  a  broxn  Tria^sic 
sandstone  from  Portland,  Con- 
necticut. 

The  material  by  whieh  thein- 
dividual  grains  of  a  sandstone 
are  bound  together  is  as  a  rule 
of  a  calcareous,  ferruginous  or 
(p^i,oj  connr.i^uM  siliccous  natuFc ;  sometimes  ar- 

gillaceous. The  substance  has 
been  deposited  hetweeo  the  granules  by  percolating  water  and  forms  a 
natural  cement.  It  frequently  happens  that  the  siliceuns  cement  is 
deposited  about  the  rounded  grains  of  quartz  in  the  form  of  a  new 
crystalline  growth  converting  the  stone  into  quartzite;  such  are  here 
classed  with  the  crystalino  rocks.     (tSee  p.  549.) 

The  colors  of  sandstone  arc  dependent  upon  a  variety  of  circum- 
stances. The  red,  brown,  and  yellowish  colors  are  due  to  iron  oxides 
in  the  cementing  constituent.  In  very  light  gray  varieties  the  color  is 
that  of  the  minerals  themselves  composing  the  stone.  Some  of  the  dark 
colors  are  due  to  carbonaceous  matter;  others  to  iron  protoxide  car- 
bonates or  clayey  matter.     (See  color  series.) 

Mauy  varieties  of  sandstone  are  popularly  recognized.  Calcareous, 
ferruginous,  siliceous,  or  argillaceous  sandstones  are  those  in  which  the 
cementing  materials  are  of  a  calcareous,  ferruginous,  siliceous,  or  argil- 
laceous nature.  Tlie  name  arkose  is  given  to  a  coarse  feldspathic  sand- 
stone derived  frome  granitic  rocks.  (Specimens  No.  38135 from  France 
aud  3905J  from  Ithodo  Island.) 
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Conglomerate  or  puddingstoiie  is  merely  a  coarse  sandstbne ;  it  dififers 
from  sandstone  only  as  gravel  differs  from  sand.  (See  specimens  25G47 
and  38199,  which  are  but  loosely  consolidated  gravels ;  also  38512,  from 
Nantasket,  Massachusetts.)  The  beautiful  sample  No.  70645  from  Dev- 
onshire (f ),  England,  is  composed  of  rounded  pebbles  of  jasper  cemented 
by  siliceous  matter.  In  No.  28744,  from  near  Point  of  Bocks,  Maryland, 
is  shown  a  Triassic  conglomerate  composed  of  l>otli  c<alcareous  and 
siliceous  i>ebbleH,  some  of  which  are  angular  and  some  rounded,  the 
rock  thus  presenting  a  form  int^^rmediatc  between  conglomerates  and 
the  breccias.  Sample  No.  72795,  from  the  Siskiyou  Mountains,  is  per- 
haps rather  a  pebbly  sandstone  than  a  true  conglomerate,  being  com- 
posed of  large  rounded  pebbles  in  a  liner  grained  or  sandstone  matrix. 

Specimens  73080  and  73081,  from  Gallatin  County,  Montana,  will  illus- 
trate the  fragmental  nature  and  origin  of  these  rocks.  Such  were 
formed  near  the  shore  line  of  a  now  extinct  lake,  and  show  the  irregu- 
lar admixture  of  fine  sand  and  rounded  pebbles  of  quartz,  feldspar, 
and  other  minerals,  such  as  may  not  infrequently  be  seen  on  the  mar- 
gins of  lakes  and  rivers  of  the  present  day. 

Oreywacke  or  Grauwackc  is  an  old  German  name  for  brecciated 
fragmental  rocks  made  up  of  argillaceous  particles  (Specimen  No. 
38156).    The  name  is  now  little  used.     Other  names,  as  flagstone,  brown- 
stone,  and  freestone,  are  applied  to  such  of  these  rocks  as  are  used 
for  economic  purposes,  but  which  need  not  be  referred  to  here.    Shale 
is  a  somewhat  loosely  defined  term,  indicating  structural  rather  than 
chemical  or  inineralogical  peculiarities.    The  word  is  perhaps  best  used 
in  its  adjective  sense,  as  a  shaley  sandstone  or  limestone.    By  many 
authors  it  is  used  with  reference  more  particularly  to  thinly  stratified 
or  laminated  clayey  rocks  (Specimen  No.  3G040).    Itacolumite  or  flexi 
hie  sandstone  is  a  feldspathic  quartzite  from  which  the  interstitial  feld 
spathic  portions  have  been  removed  by  decomposition  leaving  the  in 
terlocking  quartz  grains  with  a  small  amount  of  play  between  them 
The  rock  is  in  no  sense  elastic  but  merely  loose  jointed  (Specimen  No 
11951).    (See  also  larger  samples  in  special  exhibit.) 

Breccia  is  a  fragmental  rock  difiering  from  conglomerate  in  that  the 
individual  particles,  having  sufiered  but  little  attrition,  are  sharply  an- 
gular instead  of  rounded.  Specimen  No.  37924,  from  the  Yellowstone 
National  Park,  is  a  good  type  of  these  rocks.  (See  also  Fig.  1,  Plate 
cxix.)  No.  72794  is  a  chert  breccia,  the  cementing  material  of  which 
is  sphalerite. 

2.  TJie  argillcLceous  group — Pelites. — The  rocks  of  this  group  are  com- 
l>osed  essentially  of  a  hydrous  silicate  of  alumina,  which  is  the  basis  of 
common  clay.  In  nature  they  are  almost  universally  more  or  less  im- 
pure through  the  presence  of  siliceous  sand,  calcareous  or  carbonaceous 
matter.  They  have  originated  in  situ  from  the  decomposition  of  felds- 
pathic rocks  or  as  deposits  of  fine  mud  or  silt  on  the  bottom  of  an 
ocean,  or  more  rarely  a  lake  or  river.    The  older  formations  of  argilla* 


538  REPORT   OP   NATIONAL   MUSEUM,  1890. 

ceons  rocks  dften  display  a  pronounced  fissile  stracture  which  is  dae  as 
a  rale  to  pressnre,  and  in  no  way  dependent  upon  the  original  beddiug. 
Such,  when  splitting  with  sufficient  ease  into  thin  smooth  slabs,  are 
used  for  roofing  and  other  purposes  and  known  simply  as  slates.  The 
cause  of  this  slaty  cleavage  will  be  explained  more  fully  under  the  head 
of  dynamical  geology.  These  clcavable  rocks  have  been  actually  met- 
amorphised  by  the  pressure  to  which  they  have  been  subjected,  and  are 
therefore  mainly  exhibited  with  others  of  the  metamorphic  group.  A 
few  specimens  are  here  placed  to  show  the  easy  transitions  from  trne 
fragmental  rocks  to  the  crystalline  schists. 

Kaolin  is  a  very  pure  form  of  the  hydrous  silicate  of  alumina,  formed 
from  the  decomposition  of  feldspathic  rocks.  It  is,  in  its  purest  state, 
as  has  already  been  explained,  a  chemically  formed  rock,  a  residu.il 
product  formed  by  the  decay  of  feldspars  and  the  removal  of  the  solu- 
ble portions,  the  alkalies  and  iron  oxides,  by  percolating  water.  It  is 
used  in  the  manufacture  of  porcelain  ware.  (Specimens  34441,  37240, 
2879,  36029,  etc.) 

Kaolin,  mixed  with  more  or  less  siliceous  matter,  iron  oxides,  and 
other  impurities,  forms  the  well  known  common  clay  used  by  potters, 
pipe  makers,  for  tile  and  for  brick  making.  (Specimens  38162, 27394, 
36783,  36042,  37278,  27407,  etc.)  The  names  clayey  marl  and  shale  are 
applied  to  indefinite  admixtures  of  clay  with  calcareous  and  siliceous 
matters.  Catlinite  or  ''  Indian  pipe-stone"  is  an  indurated  clay  rock 
formerly  used  by  the  Dakota  Indians  for  pipe  material.  (Specimen 
38373.)  The  name  porcellainite  has  been  given  to  a  compactporcelain- 
like  rock  consisting  of  clay  indurated  by  igneous  agencies.  (Specimens 
36101  and  3809.)  The  name  Wacke  is  sometimes  used  to  designate  an 
earthy  or  compact  dark  colored  clayey  rock  resulting  from  the  decom- 
position in  situ  of  basaltic  rocks.  (See  specimen  No.  73102,  with  coating 
of  hyalite,  from  Bohemia.) 

3.  The  calcareous  group. — Here  are  brought  together  a  small  series  of 
fragmental  rocks  composed  mainly  of  calcareous  material,  but  of  which 
the  organic  nature,  if  such  it  had,  is  not  apparent.  These  rocks  form 
at  times  beautifully  brecciated  marble.  (See  building  and  ornamental 
stone  collection.)  Their  structure  may  be  best  comprehended  by  re- 
membering that  the  original  beds,  whether  crystalline  or  amorphous, 
whether  fossiliferous  or  originating  as  chemical  precipitates,  have  by 
geological  agencies  been  crushed  and  shattered  into  a  million  fragments, 
and  then,  by  infiltration  of  lime  and  iron-bearing  solutions  been  slowly 
cemented  once  more  into  solid  rock.  The  actual  amount  of  movement 
of  the  various  particles  has  in  many  cases  been  but  slight,  as  will  be 
noted  by  reference  to  the  collections.  Specimen  72868  from  the  Sphinx, 
Montana,  furnishes  a  good  example  of  the  coarser  varieties  of  these 
rocks. 

4.  The  volcanic  group — Tuffs, — Here  are  brought  together  a  great 
iety  of  fragmental  rocks,  composed  of  the  more  or  less  finely  commi* 
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nuted  materials  ejected  from  volcanoes  as  ashes,  dust,  and  sand.  Some 
of  them,  like  the  pumice  dust  from  near  Orleans,  Nebraska  (specimen 
No.  37023),  are  made  up  of  minute  shreds  of  pumiceous  glass.  These 
are  the  dust-like  materials  which,  when  blown  from  volcanic  vents,  are 
carried  by  atmospheric  currents  many  miles  and  deposited  so  far  from 
their  original  source  that  their  true  nature  was  never  recognized  until 
they  came  to  be  examined  microscopically.  (See  under  uEoIian  rocks.) 
Others,  like  the  lapilli  from  the  now  extinct  craters  at  Ice  Spring 
Butte  (specimen  35538),  are  irregular  fragments  of  basaltic  lava  which 
when  thrown  into  the  air  fell  again  into  the  immediate  vicinity,  forming 
beds  of  loose  gravel  and  the  cone  of  the  crater  itself.  The  character  of 
the  materials,  therefore,  varies  almost  indefinitely,  and  only  very  gen- 
eral names  are  given  them  in  the  majority  of  cases.  The  name  tuff  or 
taffa  is  given  to  the  entire  group  of  volcanic  materials  formed  in  this 
way,  and  also  by  some  authorities  to  fragmental  rocks  resulting  from 
the  breaking  down  and  reconsolidatiou  of  older  volcanic  lavas.  It 
would  seem  advisable  to  designate  these  last,  as  has  F.  Lowinson-Les- 
sing,*  as  pseudotuffs  or  tu£foids.  Characteristic  forms  of  the  tuffs  are 
shown  in  the  collections,  and  need  not  be  especially  enumerated  here. 
The  names  volcanic  ashes,  sand,  and  dust  are  applied  to  the  finer  mate- 
rials ejected  and  lapilli  or  rapilli  to  the  coarser  fragments  like  those 
from  the  extinct  volcanoes  of  Ice  Springs  Butte,  Utah  (35538) ;  Mono 
craters,  California  (29633) ;  Pompeii  and  Monte  Yultura,  Italy  (3GG03, 
38794,  and  38797).  The  finer  dusts  and  sand,  such  as  shown  from  Ne- 
braska (37023  and  37024),  Utah  (3726L),  Montana  (38584  and  38585),  are 
of  interest  as  being  composed  of  minute  shreds  of  volcanic  glass  which 
were  blown  from  the  volcanic  vents  and  carried  unknown  distances  to 
be  ultimately  deposited  as  stratified  beds  in  comparatively  shallow 
water.  (See  collections  illustrating  the  transporting  power  of  atmos- 
pheric currents.)  The  term  trass  is  used  to  designate  a  compact  or 
earthy  fragmental  rock  composed  of  pumice  dust,  in  which  are  imbedded 
fragments  of  trachytic  and  basaltic  rock,  carbonized  wood,  etc.,  and 
which  occupies  some  of  the  valleys  of  the  Eifel  (specimen  36355  from 
Brohlthal,  Prussia).  Peperino  is  a  tufaceous  rock  composed  of  fragments 
of  basalt,  leucite  lava,  and  limestone,  with  abundant  crystals  of  augite^ 
mica,  leucite,  and  magnetite.  It  occurs  among  the  Alban  Hills,  near 
Bome,  Italy.  Palagonite  tuff  is  composed  of  dust  and  fragments  of 
basaltic  lava  with  pieces  of  a  pale  yellow,  green,  reddish,  or  brownish 
glass  called  palagonite,  as  shown  in  specimens  36504  and  34739  from 
Kassau,  Germany,  or  36507  from  Sicily.  The  general  name  of  volcanic 
mud  is  given  to  such  materials  as  that  from  Paterno,  Sicily  (73024). 

The  tuJBb  are  as  a  rule  more  or  less  distinctly  stratified,  of  very  un- 
even texture,  and  with  rarely  a  pisolitic  structure  as  shown  in  the 
specimen  from  Nevada  (35406)  and  Pompeii  (73025).  They  are  found 
associated  with  volcanic  rocks  of  all  ages  and  at  times  so  highly  meta- 


'Min.  u.  Pet.  Mittlunlungen,  vol.  9,  1889,  p.  ^'30, 
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morphosed  as  to  render  the  orifi^inal  nature  a  matter  of  some  doabt  l^ 
the  series  exhibited  a  large  share  are  of  Tertiary  or  post-Tertiary  origin. 
Among  the  older  and  more  altered  forms  attention  may  be  called  t^ 
those  of  Needham  and  Nantasket,  Massachusetts  (39050  and  3852SV) 
Scotland  (70388),  and  Brazil  (G9977,  69980,  and  69984). 

5.  Ferruginotis  group. — This  is  a  small  and  comparatively  nnimporta^^ 
group,  comprising  only  those  fragmental  rocks,  the  individual  particl^^ 
of  which  are  comiK)sed  mainly  of  ferruginous  oxides.    Such  result  fr(^^^ 
the  breaking  up  of  the  iron  ores,  hematite  and  limonit^,  described  uud^^^ 
the  head  of  rocks  formed  by  chemical  agencies. 

B.— Rocks  composed  mainly  of  1)^:bris  from  plant  and  animal  ufx. 

1.  Siliceous  group, — Infusorial  or  diatomaceous  earth.    Thisisafiiu 
white  or  pulverulent  rock  composed  mainly  of  the  minute  shells,  o: 
tests,  of  diatoms,  and  often  so  soft  and  friable  as  to  crumble  readil>^ 
between  the  thumb  and  fingers.    It  occurs  in  beds  which,  when  com-^' 
pared  with  other  rocks  of  the  earth's  crust,  are  of  comparatively  insig-- 
nificant  proportions,  but  which  are  nevertheless  of  considerable  geo- 
logical importance.   Though  deposits  of  this  material  are  still  forming,* 
and  have  been  formed  in  times  past  at  various  periods  of  the  earth's 
history,  they  appear  most  abundantly  associated  with  rocks  belonging 
to  the  Tertiary  formations. 

The  celebrated  Bohemian  deposit  is  some  14  feet  in  thickness,  and  is 
estimated  by  Ehrenberg  to  contain  40,000,000  shell  to  every  cubic  inch. 
The  Australian  8i>ecimon  exhibited  (NTo.  28473)  is  from  a  deposit  4  feet 
in  thickness.  In  the  United  States  beds  are  known  at  Lake  Umbagog, 
New  Hampshire  (specimen  No.  29323);  Morris  County,  New  Jersey;  near 
Richmond,  Virginia  (specimen  No.  70689);  Calvert  and  Charles  Counties, 
Maryland  (specimen  70089) ;  in  New  Mexico;  Graham  County,  Arizona 
(specimen  No.  72912) ;  Nevada  (22346) ;  California,  and  Oregon.  The  New 
Jersey  deposit  covei  s  alK>ut  3  acres,  and  varies  from  1  to  3  feet  in  thick- 
ness ;  the  Eichmond  bed  extends  from  Herring  Bay,  on  the  Chesapeake, 
to  Petersburgh,  Virginia,  and  is  in  some  places  30  feet  in  thickness; 
the  New  Mexico  deposit  is  some  6  feet  in  thickness  <and  has  been  traced 
some  1,500  feet;  Professor  Leconte  states  that  near  Monterey,  in  Cali- 
fornia, is  a  bed  some  50  feet  in  thickness,  while  the  geologists  of  the 
Fortieth  Parallel  Survey  report  beds  not  less  than  300  feet  in  thickness, 
of  a  pure  white,  pale  buflf  or  canary -yellow  color  as  occurring  near 
Hunter's  Station,  west  of  Keno,  Nevada.    (See  specimen  No.  22346.) 

The  earth  is  used  mainly  as  a  polishing  powder,  and  is  sometimes 
designated  as  tripolite.  It  has  also  been  used  to  some  extent  to  mix 
with  nitroglycerine  in  the  manufacture  of  dynamite.  Chemically  the 
rock  is  impure  opal,  as  will  be  seen  from  the  following  analyses  made 


*  E,g,^  in  the  marshes  of  the  Yellowstone  Park.  See  on  the  Diatom  Marshes  and 
Diatom  Beds  of  the  Yellowstone  National  Park,  by  W.  H.  Weed,  Botanical  Gazette, 
vol.  XIV,  No.  5,  p.  117. 
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on  samples  from  (1),  Lake  Umbagog,  (2),  Morris  County,  New  Jersey, 
and  (3),  Paper  Greek,  Maryland : 

Per  cent  Por  cent  Per  cent 

Silica e0.f)3  80.60  81.53 

Iron  oxides 1.03        3.33 

Alumina 5.H9  3.84  3.43 

Lime 0.35  0.58  2.61 

Water 11.05  14.00  6.04. 

Organic  matter 0.  d8  

Namber  3  showed  also  small  amoants  of  x)otash  and  soda. 

2.  Calcareous  group. — ^Tbese  rocks  are  made  up  of  the  more  or  less 
fragmental  remains  of  mollusks,  corals,  and  other  marine  and  fresh- 
water animals.  Many  of  them  are  but  consolidated  beds  of  calcareous 
uiud  full  of  more  or  less  fragmentary  shells  or  casts  of  shells  as  in 
specimen  No.  701G9  from  near  Cincinnati,  Ohio,  and  No.  36139,  from 
fiochester,  New  York.  Others  are  composed  wholly  of  quite  perfect 
Bhells  as  the  well  known  '^coqnina"  from  near  St.  Augustine,  Florida, 
(specimen  No.  26023.  See  PI.  cxxiii).  From  such  forms  as  these  we 
have  all  possible  gradations  to  compact  crystalline  limestone.  Such 
gradations  may  readily  be  traced  among  the  specimens  exhibited. 

Special  names  are  often  given  these  calcareous  rocks  designating  the 
character  of  materials  from  whicli  they  are  derived.  Coral  and  shell 
limestones,  as  the  names  denote,  are  composed  mainly  of  the  debris  from 
these  organisms  (specimens  701G9,  3G139,  35907,  7003G,  38591,  25197, 
and  35530).  In  the  shell  limestone  (Lumaohelle)  from  the  Tyrol  (No. 
38783)  the  pearly  lining  of  the  shells  still  retains  its  original  beauty. 
Shell  marl  is  a  loose,  pulverulent  earthy  rock  containing  remains  of 
shells  (specimen  No.  30043  from  Drayton  Island,  Florida,  and  No.  70034 
from  Australia).  Shell  sand  is  a  loose  aggregate  of  shell  fragments 
formed  on  sea  beaches  by  the  action  of  wind  and  waves  (see  specimen 
Nos.  20250  from  Bermuda,  and  35811  from  the  Hawaiian  Islands).  Cri- 
noidal  limestone  is  composed  mainly  of  fragmental  remains  of  crinoids 
(specimens  Nos.  35791  from  Onondago  County,  New  York,  and  35801 
from  the  Isle  of  Gotland).  Chalk  is  a  fine  white  rock  composed  of  finely 
broken  shells  of  mollusks  and  other  marine  animals  associated  abun- 
dantly with  theminute  shells  of  foraminifera  (specimen  No.  36013  from 
England).  Nummulitic  limestone  carries  fossil  nummulites  as  shown 
in  the  specimens  from  the  pyramid  of  Cheops,  Egypt  (Nos.  39165  and 
2G816). 

3.  Carbonaceous  group. — Peat,  Lignite,  Coals,  etc.  The  rocks  of  this 
group  are  made  up  of  the  more  or  less  fragmental  remains  of  plants. 
In  many  of  them,  as  the  peats  and  lignites  (specimens  Nos.  70097  and 
6962)  the  traces  of  plant  structure  are  still  apparent  In  others,  as  the 
anthracite  coals,  these  structures  have  become  wholly  obliterated  by 
metamorphisms,  or,  if  observable  at  all,  are  to  be  seen  only  with  a 
microseope  of  high  power.  Such  belong  properly  in  the  group  of  meta- 
m^nrphio  rocks. 
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Plants  when  decomposiDg  upon  the  surface  of  the  groand  give  off 
their  carbon  to  the  atmosphere  in  the  shape  of  carbonic  acid  gas,  leav- 
ing only  the  strictly  inorganic  or  mineral  matter  behind.  When^  how- 
ever, protected  from  the  oxidizing  influence  of  the  air  by  water,  <Mr  other 
plant  growth,  decomposition  is  greatly  retarded,  a  large  portion  of  the 
carbonaceous  and  volatile  matters  are  retained,  and  by  this  means, 
together  with  pressure  from  the  overlying  mass,  the  material  beoomes  | 
slowly  converted  into  coal.  According  to  the  amount  of  change  that  : 
has  taken  place  in  the  carbonaceous  matter,  the  amount  of  gaaeons  | 
matter  still  contained  by  it,  its  hardness  and  burning  qualitieBy  aaveral 
varieties  are  recognized. 

Peat  is  the  matter  in  its  least  changed  condition  as  it  is  foand  in 
bogs,  and  in  which  the  plant  remains  are  still  plainly  visible  (speci- 
mens 70097  from  New  Hampshire,  36137  from  Bavaria,  and  59320  from 
Bering  Island).  Lignite  is  a  form  in  which  the  woody  structure  is 
less  apparent  though  often  still  recognizable  as  in  specimen  6962  from 
France,  and  less  distinctly  in  No.  35743  from  the  District  of  Columbia. 
Bituminous  coal  is  a  soft  coal  containing  from  25  to  35  per  cent,  of  vola- 
tile matter,  and  burning  readily  with  a  yellowish  flame  (specimens 
36047,  36826,  and  38224).  Gannel  coal  is  a  variety  of  bituminous  coal 
of  a  fine  texture  and  almost  no  luster  (specimen  59376).  Anthracite 
is  the  hard,  compact,  highly  lustrous  ntetamorphic  variety  containing 
only  traces  of  gaseous  hydrocarbons,  but  with  from  85  to  95  per  cent 
of  carbon  (specimen  36046).  Graphite  is  pure  crystallized  carbon 
found  in  the  older  rocks  and  supposed  by  many  to  be  of  organic  origin 
(specimen  36750). 

4.  Fhosphatic  group. — Phosphatic  Sandstone;  Bone  breccia;  Guano; 
Coprolite  nodules.  This  is  a  group  of  rocks  limited  in  extent,  but 
nevertheless  of  considerable  economic  importance,  owing  to  the  high 
values  of  certain  varieties  for  fertilizing  purposes. 

Guano  consists  mainly  of  the  excrements  of  sea  fowls,  and  is  to  be 
found  in  beds  of  any  importance  only  in  rainless  regions  like  those  of 
the  western  coast  of  South  America  and  southern  Africa  (specimen 
69281).  The  most  noted  deposits  are  on  small  islands  off  the  coast  of 
Peru.  Immense  flocks  of  sea  fowls  have,  in  the  course  of  centuries, 
covered  the  ground  with  an  accumulation  of  their  droppings  to  a  depth 
of  sometimes  30  to  80  feet,  or  even  more. 

An  analysis  of  American  guano  gave  combustible  organic  matter 
and  acids  11.3  per  cent.;  ammonia  (carbonate,  etc.)  31.7  percent.;  fixed 
alkaline  salts,  sulphates,  phosphates,  chlorides,  etc.,  8.1  per  cent.; 
phosphates  of  lime  and  magnesia,  22.5  per  cent. ;  oxalate  of  lime ,  2.6  per 
cent. ;  sand  and  earthy  matter,  1.6  per  cent. ;  water,  22.2  per  cent. 
(Geikie). 

Coprolite  nodules  are  likewise  the  excrements  of  vertebrate  animals; 
those  among  the  carboniferous  shales  of  the  basin  of  the  Firth  of  Forth 
are  regarded  as  accumulated  excretions  of  ganoid  fishes  (specimen 
36015). 


Plate  CXXIll. 


HANDBOOK  FOR  THE  DEPARTMENT  OF  GEOLOGY.     543 

Phospbatic  saQdstones,  as  the  name  iadicates,  are  arena<*/eoas  roc^ks. 
^hose  from  the  Carolinas  are  dredged  up  iu  the  form  of  rounded  nodular 
lasses  from  river  bottoms,  and  consist  of  siliceous  and  calcareous  sand 
ith  imbedded  bones,  fossil  teeth  of  sharks,  and  other  animal  remains, 
'hose  rocks  are  often  of  value  as  fertilizers,  and  a  more  complete  dis- 
laj  is  to  be  found  in  the  systematic  collections  of  the  South  West 
lourt. 

Bone  breccia  consists  mainly  of  fragmentary  bones  of  living  or  ex- 
inct  mammals.  These  are  often  cemented  compactly  by  stalagmatic 
eposits. 

II — Aeolian  rocks. 

This  group  comprises  a  small  and  comparatively  insignificant  class 
frocks  formed  from  materials  drifted  by  the  winds,  and  more  or  less 
ompacted  into  rock  masses.  They  are,  as  a  rule,  of  a  loose  and  friable 
exture  and  of  a  fraguicntal  nature.  Many  of  the  volcanic  fragmental 
ocks  (tuffs)  are  grouped  here,  their  materials  having  been  thrown  from 
he  volcanic  vent  iu  small  fragments  and  drifted  long  distances  by  wind 
•rior  to  falling  upon  the  surface  of  the  ground  or  into  the  water  for 
heir  final  consolidation. 

The  group  will  be  more  fully  described  under  the  head  of  processes  of 
ock  formation  and  the  transporting  power  of  atmospheric  currents.  The 
olcanic  members  of  the  series  are  represented  by  the  fine  pumiceous 
lust  drifted  from  Iceland  to  the  coast  of  Norway.  (Specimen  No. 
5800);  by  the  beautifully  fine  white  dust  from  Orleans,  Nebraska, 
37023);  Gallatin  Valley,  Montana,  (38588);  Lake  Lahontan,  California, 
37208),  and  other  sources  in  Montana,  Colorado  and  Nevada. 

In  specimen  No.  20255  we  have  an  example  of  the  fine  calcareous 
and  formed  on  the  beaches  of  Bermuda  and  drifted  inland  by  the 
nndSy  often  forming  high  hills  or  dunes  which  overwhelm  vegetation 
ind  dwellings.  Specimen  No.  25197  shows  the  same  sand  consolidated 
>y  the  solvent  action  of  percolating  water.  (See  collection  illustrating 
he  geology  of  Bermuda,  and  also  the  transporting  power  of  atmos- 
>heric  cui rents.) 

Ill— Met  amorphic  rocks. 

Under  this  head  is  grouped  a  large  series  of  rocks  which  have  been 
hanged  from  their  original  condition  through  dynamic  and  chemical 
gencies,  and  which  may  have  been  in  part  aqueous  and  in  part  of 
ruptive  origin.  Were  it  possible  it  would  have  been  better  to  classify 
he  rocks  of  this  group  under  those  of  the  other  groups  from  which 
hey  were  derived  by  this  process  of  change,  or  metamorphism  as  it  is 
ailed.  In  only  too  many  cases,  however,  this  change  has  been  so  com- 
plete as  to  quite  obliterate  all  such  traces  of  the  original  character  as 
rould  lead  to  safe  and  satisfactory  conclusions.  In  some  instances 
b  is  nevertheless  possible  to  trace  the  various  stages  of  these  changes 
brougb  less  and  le99  altered  forms  to  the  original  fragm^ut^V  ^\ 
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eruptive  rock.     This  is  especially   true   with  the  calcareous   rock^    ^ 
and    iu    the    specimeus   exhibited    such    transitioos    are   8ometimet:z=3 
apparent.    In  the  siliceous  rocks  these  transitional  forms  are  h 
readily  traced.     In  specimen  No.  3G0I8,  t'roui  Deer  Isle,  Maine,  the  coi 
glomerate  character  of  the  rock  is  made  apparent  by  the  presence 
pebbles,  more  or  less  chan^^^ed  and  distorted,  it  is  true,  but  still  unmii 
takable  indications  of  the  former  fragmental  character  of  the  hftd>— ^. 
The  finer  grained  portions,  the  material  which  formed  the  cementin      _j; 
or  binding  matter  to  hold  the  larger  pebbles,  yielded,  as  a  matter  czz^f 
course,  most  readily  to  the  metamorphosing  influences,  and  gave  rJRAt — :/> 
a  fine  aggregate  of  mica  scales  and  other  minerals,  while  the  larg^^r 
pebbles  of  quartz  and  feldspars  offering  greater  resistance,  have  i  v 
some  instances  retained  enough  of  their  pebbly  characteristics  to  stL  Ml 
be  recognizable.    Accordingly  as  they  vary  in  structure,  we  may  divid  * 
these  metamorphic  rocks  into  two  general  groups,  as  below  :  A,  strata 
ified  or  bedded  ;  B,  foliated  or  schistose. 

A.— STRATIFIED   OR  BEDDED. 

The  Crystalline  Limestones  and  Dolomites. 

Afineral  composition. — The  essential  constituent  of  the  crystalling 
limestones  is  the  mineral  calcite.  Tbe  common  accessories  are  mineral^ 
of  the  mica,  amphibole,  or  pyroxene  group,  and  frequently  sphen^ 
tourmaline,  garnets,  vesuvianite,  apatite,  pyrite,  graphite,  etc. 

Chemical  composition. — As  may  be  inferred  from  the  mineral  compo' 
sjtiou  these  rocks,  when  pure,  consist  only  of  calcium  carbonate.  They 
are,  however,  rarely  if  ever  found  in  a  state  of  absolute  purity,  bul^ 
show  more  or  less  magnesia,  alumina  and  other  constituents  of  th0 
accessory  minerals. 

Structure, — The  limestones  are  eminently  straified  rocks,  though  this 
peculiarity  is  not  always  su^ciently  marked  to  be  seen  in  the  hand 
specimen.  The  purest  and  finest  crystalline  varieties  often  show  » 
granular  texture  like  that  of  loaf  sugar,  and  hence  are  spoken  of  as 
saccharoidal  limestones.  Statuary  marble  is  a  good  illustration  of  this 
type.  (Specimen  17345,  from  Kutland,  Vermont.)  Under  the  micro- 
scope the  stone  is  shown  to  be  made  up  of  small  grains,  which,  having 
mutually  interfered  in  process  of  growth,  do  not  possess  perfect  crys- 
tal outlines,  but  are  rounded  and  irregular  in  outline  as  shown  in  the 
transparency  in  the  window  (No.  39074)  and  in  Fig.  93.  All  grades  of 
texture  are  common,  the  coarser  forms  sometimes  showing  individual 
crystals  an  inch  in  length. 

Colors. — The  color  of  pure  limestone  is  snow-white  as  seen  in  statu- 
ary marble.  Other  common  colors  are  pink  or  reddish,  greenish,  blue, 
through  all  shades  of  gray  to  black.  Tlie  pink  and  red  colors  are  due 
to  iron  oxides,  the  greenish  as  a  rule  to  micaceous  minerals.  (See  color 
series.) 
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Qeolotfical  age  and  mode  of  occurrence. — TLe  limestones  are  metamor- 
>liuBed  cUtiiDical  deposits  or  sedimentary  beds  occurring  associated 
i-ith  rocks  of  all  ages,  from  the 
>arliest  to  tbe  most  recent. 
Cliey  are  considered  in  large 
>art  as  rocks  cum  posed  of  tbe 
iietamorphosed  (k-bdsof  mol- 
usks,  corals,  and  otLer  linie- 
tecretinganiinals.  In  tbe  pro- 
cess of  metauiorpbism  these 
emaiuB  may  have  been  com- 
>lete)y  obliterated  as  in  the 
►""ernioiit  marbles  (specimen 
■7345),  or  may  still  be  in  part 
•reserved  though  the  entire 
unss  has  taken  on  a  crystalline 
tructure,  as  iu  numbers  35804, 
o805,  35907,  G9253,  etc  To 
h«  paleontologist  this  group 

r  rocks  is  one  of  very  great  (n>nR„ii.oj.v,.B«i.i 

■Upoctance,  owing  to  their  fossil  remains.  From  an  economic  stand- 
point they  are  also  of  value,  furnishing  quantities  of  material  for  gen- 
ial building  as  well  as  beds  of  tiiiest  marble  for  ornamental  work, 
See  building  aud  ornamental  stone  collectious.) 

Claisification  and  nomenclature. — It  iscummou  tos|>eakof  this  entire 
ttoap  of  rocks  as  simply  limestones,  though  many  varietal  names  are 
>(ten  rather  indefinitely  applied.  The  name  mar^fe  is  applied  to  any 
^Icareons  or  magnesian  rock  siifiicieutly  beautiful  to  bo  utilized  in 
decorative  work.  ArgillaceoiDi  and  Hliceom  limestones  carry  clayey 
tuatter  and  saud.  Hydraulic  limestones  contain  varying  projwrtions  of 
Qiagiiesia,  alumina,  silica  and  iron  oxides.  8nch  furnish,  when  burned, 
Aliino  withthe  property  of  setting  nnder  water  and  known  as  bydninlic 
cement.  (Si>eciraenB  39809  from  Koscndale,  Ulster  County,  New  York.) 
^lomite  (so  named  after  the  French  geologist  Dotomiou)  is  a  rock  coii- 
■istiug of  45.50  percent,  carbonate  of  magnesia  and  54.50  carbonate  of 
lime.  {Specimens  37062,  3590B,  38820,  36854,  36729,  etc.)  Iu  its 
typical  form  this  is  distingnishable  from  limestone  by  its  greater  hard- 
"^M  and  by  being  less  readily  soluble  in  acids,  Iu  many  cases  cbemi- 
1^  tests  are  rendered  necessary  to  distinguish  between  them,  and  all 
S^adiitiops  are  common  from  limestone  with  a  mere  trace  of  magnesia  to 
tl>ose  which  show  the  full  amount  charaeteristio  of  dolomite.  The  in- 
termediate varieties  are  spoken  of  as  magnesian  or  dolomitic  linie- 
"oiiefc  (Specimens  37715,  70171,  20559,20209,  etc.)  The  snow-white 
^ruely  crystalline  rock  from  Pleasuntville,  West  Uiiester  Uounty,  New 
York  (25046),  and  Lee,  Massachusetts  (37063),  are  gooil  illustrations  of 
dolomites.  A  chemical  analysis  of  the  rieasantvilledolomiteas(V.uo^«»^ 
H.  Mis.  130,  pt  2— -33 
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in  the  circular  of  the  Snowiiake  Marble  Company  yielded  resali 
follows : 

Per  cent. 

Carbuiiato  of  lime 54.62 

Carbona:e  of  magnesia 45.04 

Carbouate  of  iron 0. 16 

Alumina 0. 07 

Silica 0.10 

U9. 99 
B. — FOLIATED   OR  SCHISTOSE. 

1.  Thk  gneisses 

Gneiss  from  the  German  gneiSj  a  term  used  by  the  miners  of  Sa 
to  designate  the  country  rock  in  which  occur  the  ore  deposits  o 
Erzgeblrge  (Teall).  The  word  is  pronounced  as  though  spelled  ni 
flees. 

Mineral  and  chemical  composition. — The  composition  of  the  gneis 
essentially  the  same  as  that  of  the  granites  from  which  they  dift'ei 
in  structure  and  origin.  They,  however,  present  a  greater  varlet; 
abundance  of  accessory  minerals,  chief  among  which  may  be  meut 
(besides  those  of  the  mica,  hornblende  or  pyroxene  group)  garnet, 
maline,  beryl,  sphene,  apatite,  zircon,  cordierite,  pyrite,  and  grapli 

Strxicture. — Structurally  the  gneisses  are  holo-crystalline  gra 
rocks  as  are  the  granites,  but  differ  in  that  the  various  coustituen 
arranged  in  approximately  parallel  bands  or  layers  as  in  speci 
728G2  and  728G3,  from  Madison  County,  Montana,  and  36180  from 
zil.  In  width  and  texture  these  bands  vary  indefinitely.  It  iscoi 
to  find  bands  of  coarsely  crystalline  quartz  several  inches  in  ? 
alternating  with  others  of  feldspar,  or  feldspar,  quartz  and  mi 
hornblende  (see  specimen  72SG2).  A  lenticular  structure  is  con 
produced  by  lens-shaped  aggregates  of  quartz  or  feldspar,  about 
around  which  .are  bent  the  hornblendes  or  mica  laminae,  as  in  spe< 
20547  from  Massachusetts,  in  the  structural  series.  The  rocks 
from  finely  and  evenly  fissile  through  all  grades  of  coarseness  an 
come  at  times  so  massive  as  to  be  indistinguishable  from  granites  i 
hand  specimens.  The  causes  of  the  foliated  structure  are  ment 
below. 

Colors. — Like  the  granites  they  are  all  shades  of  gray,  greenish, 
or  red. 

Oeological  age  and  mode  of  occurrence. — The  true  gneisses  are  a 
the  oldest  crystalline  rocks,  and  are  considered  by  many  geologii 
representing  "  portions  of  the  primeval  crust  of  the  globe,  traces  i 
surface  that  first  congealed  npon  the  molten  nucleus."  By  others  th< 
regarded  as  metamorphosed  sedimentary  doi)()sits  resulting  from  I 
ing  down  of  still  older  rocks,  and  may  not  in  tluMnselves  therefo 
confined  to  any  one  geological  horizon.  (See  specimen  conglom 
gneiss  from  Maine,  No.  30018).    They  are  in  large  part,  however,  i 


S.  Baaded gnelstes.   fCnl.  No. iWaa.  U.S.  K.M.I 
V,  Foliated  inielities.   (Cat.  No.  SBM".  U,B,  H.H.^ 
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I      putably  the  oldest  kuown  rocks,  lying  lieutsHth  or  beiug  cut  by  all  rocks 
of  later  formation  or  iiijectioii. 

Tlie  origin  of  tbe  g  iieisscs  iis  above  suggested  is  in  many  cases  some- 
vbat  obscure,  tbe  banded  or  foliated  structure  being  considered  by 
some  as  representiug  the  original  bedding  of  tbe  sedimeuts,  tbe  differ- 
ent bauds  representing  layers  of  varying  composition.     In  many  schis- 
tose rocks  tbis  structure  is  now,  however,  considered  to  lie  due  to 
'■■echanical  uses,  and  in  uo  way  de[>eudent  upon  original  stratification 
(tsee  Geikie's  Textbook,  pp.  123  and  'MS).    Tbe  name  as  commonly  used 
's  made  to  include  rocks  of 
*i<Iely  different   structure, 
ftini  wbicli  are  beyond  doubt 
it)  part  sedimentary  and  in 
t>arteruptive,butin  all  cases 
altered  from  their  original 
Conditions.     Figs.  1  and  2  on 
t*I.  CXXIV  show  two  rather 
Oxtreme    types     of     tbese 
>>>ck8.    Fig.  1  is   that  of  a 
lianded  gneiss  from  Madi- 
*aoa  County,  Montana  (speci- 
men 72862),  and  which,  so 
far  as  we  know,  may  be  an 
altered    sedimentary  rock. 
In  Gg.  2  of  the  same  plate 
(made   from  specimen  Ko.  M.cKOBi«ucTUB>orGswM. 

26547  in  the  building  stone  [wm A^:,.xx«^,k^^tx>.) 

collection)  is  shown  a  folia-  ''"""i'S'^'J^il'",^^  *™VVf7i.'r"i.™du!"liTta".hM.^*)'^'' 
ted  rather  than  n  banded 

rock,  and  whatever  may  have  been  its  origin  it  undoubtedly  owes  its 
foliate<l  structure  to  dynamic  agencies.  The  effect  of  the  shearing 
force  whereby  the  foliation  was  produced  is  evident  in  tbe  figure,  even 
to  tbe  unaided  eye,  to  the  left  and  just  above  the  center,  where  an  elon- 
gated feldspar  is  seen  broken  transversely  into  four  pieces.  The  same 
features  are  shown  even  more  plainly  in  fig.  'Ji,  which  shows  tbe  struc- 
ture of  this  same  gneiss  as  seen  under  the  microscope. 

As  in  the  present  state  uf  our  knowledge  it  is  in  most  cases  impossi- 
ble to  separate  what  may  be  true  metamorphosed  sedimentary  rocks 
from  those  in  which  the  foliated  or  banded  structure  is  in  no  way  con- 
nected with  bedding  and  which  may  or  may  not  be  altered  eruptives, 
all  are  grouped  together  here. 

Clasiificalion  and  nomenclature. — The  varietal  distinctions  are  based 
upon  the  character  of  the  prevailing  accessory  mineral  aH  in  the  granites, 
forming  a  parallel  series.  We  thus  have  bUiCttegnem,  mugcorUv-ijHeuia, 
biotitemuacovitegiieixis,  hornblendcffneiss,  etc.  Uarely  the  mineriil  cor- 
djerite  occurs  in  sufiicieiit  abnndancit  to  become  a  characterizing  neces- 
sory ,  tki  iu  specimens  73097  and  73173  from  3ax.unj  &ut\  (^uu«x:>vXv^^aX.. 
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The  term  syenite-gneiss  is  used  to  desiguate  a  rock  of  the  composition  of 
sjeoile,  but  with  a  gneissoid  structure.  The  name  granulite  is  applied 
to  a  banded  quartz-feldspar  rock  the  constituents  of  which  occur  in  the 
form  of  small  grains  and  show  under  the  microscope  a  mosaic  structure. 
The  Saxon  granulites  shown  (specimens  nnnibiTed  36126,36658  to 36668, 
etc.)  are  regarded  b^'  Lehman  as  eruptive  rocks  altered  by  pressare. 
Halleflinta  is  a  Swedish  name  for  a  rock  resembling  in  most  respects  the 
eruptive  felsites  or  quartz  porphyries  already  described.  Such,  how- 
ever, show  a  banded  structure  and  are  as  a  rule  regarded  as  uieta- 
morphic  rocks  (see  specimens  35673,  3C676,  36677,  and  38459  from 
Dannemora  aod  Kopparberg,  Sweden).  Porphyroid  is  also  a  felsitic 
rock  with  a  more  or  less  schistose  structure  and  with  i)orphyritic  feld- 
spar or  quartzes  (specimens  36721,  3li722,  and  36723  from  the  Ar- 
dennes, France). 

a.    THK   CRY8TALINK  SCHISTS. 

Under  this  head  are  grouped  a  large  and  extremely  variable  class  of 
rocks  difiering  from  the  gneisses  mainly  in  the  lack  of  feldspar  as  au 
essential  constituent.    They  consist  therefore  essentially  of  granular 
quartz,  with  one  or  more  minerals  of  the  mica,  chlorite,  talc,  amphibole, 
or  pyroxene  group.    In  accessor^'  minerals  the  schists  are  particularly 
rich.    The  more  common  of  these  are  feldspar,  garnet  (specimen  36112), 
cyanite,  staurolite  (specimen  36764),  tourmaline  (specimen  28574),  epid- 
ote,  rutile,  magnetite,  menacanniie,  and  pyrite.    Through  an  increase 
in  the  proportional  amount  of  feldspar  the  schists  pass  into  the  gneisses 
and  through  a  decrease  in  mica,  hornblende,  or  whatever  may  be  the 
characterizing  mineral,  into  the  quartz  schists  in  which  quartz  alone  is 
the  essential  constituent.    Occasional  forms  are  met  with  quite  lacking 
in  quartz  and  other  accessory  minerals  and  consisting  only  of  schitose 
aggregates  of  minerals  of  a  single  species,  as  is  the  case  with  the  pyro- 
phyllite  schists  (or  more  properly  schistose  pyrophyllites)  from  ^orth 
Carolina  (specimen  27665),  talcose  schists  from  Michigan  (specimen 
35799)  and  St.  Lawrence  County,  New  York  (specimen  36131),  and  with 
the  more  massive  "soapstones"  from  Maryland  (specimen  27331)  and 
Vermont  (specimen  25288). 

The  rocks  of  this  group  are  characterized  as  a  whole  by  a  pronounced 
schistose  structure,  due  to  the  parallel  arrangement  of  the  various 
constituents,  this  structure  being  most  pronounced  in  those  varieties  iu 
which  mica  is  the  predominating  mineral.  They  are  ordinarily  consid- 
ered as  having  originated  from  the  crystallization  of  sediments,  and  in 
many  cases  the  microscope  still  reveals  existing  **  traces  of  the  original 
grains  of  quartz  sand  and  other  sedimentary  particles  of  which  the 
rocks  at  first  consisted."  Like  the  gneisses  they  are  in  part,  however, 
mechanically  deformed  massive  rocks  and  their  schistosity  in  no  way 
relates  to  true  bedding. 

The  varietal  names  given  are  dependent  mainly  upon  the  character 
of  the  prevailing  ferro-magnesian  silicate.     We  thus  have  fnicaschistSf 
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ckloriteschists,  talc-shists,  hornblende,  actinolite,  (jlaucophane  ickUts,  etc. 
Xhe  term  slatewae  originally  applied  to  tlie»e  and  other  types  of  rock 
of  schistose  or  fissile  character.  lu  the  arraugement  here  adopted  this 
term  ia  restricted  to  the  argillaceous  fragmeiital  or  scmi-crystatliiieaud 
foliated  rocka  next  to  the  described. 

The  first  of  the  above  mentioned  varietieR — the  mica  schists — are 
rcpreaented  by  aome  40  specimeos  from  widely  separated  localities, 
principally  American  and  Enropeau,  the  mica  being  in  some  coses  hio- 
tite,  in  others  muscovite,  or  perhaps  a  mixture  of  the  two.  The  princi- 
pal accessories  sufiicieutly  developed  to  be  conspicuous  are  staurolites 
(Hpecimena  29358,  293;>9,  3C7C4  and  36822);  chiastolitea  (29361  and 
36209) ;  garnets  (36122,  36S81  and  3G882) ;  and  tourmalines  (28574>.  In 
the  sericite  schists  the  hydrous  mica  sericite  prevails  (specimens  36715, 
36716,  and  36718,  from  Germany);  Parct>;omtf««cAt«fcariie8tbe hydrous 
Bo<lium-mica  paragonite  (si>ecimen  36T20,  from  8L  Gottbard,  Switzer- 
land) ;  Ottrelite  schist  carries  ttio  accessory  mineral  ottrelite  (specimens 
36724,  from  Ottrey,  Belgium,  and  37659,  from  Massachusetts). 

The  name  phylUte  is  used  by  German  petrographers  to  designate  a 
micaceous  aemicrjstalliue  rock 
standing  intermediate  between 
the  true  schists  and  clay  slates 
(Specimena  3669T,3fi699, 36701, 
36704,  and  36706,  from  vanous 
European  localities.)  Quartzite 
is  a  more  or  lees  schistose  or 
handed  rock  cousisting  essen 
tially  of  crystalline  granules 
of  quartK.  Such  originate  from 
the  iuduratioD  of  siliceous 
aandatones.  This  induration  is 
brongbt  about  through  a  de 
position  of  crystalline  silica  in 
the  form  of  a  binding  material 
or  cement  around  each  of  the 
Band  particlea  of  which  the 
stone  ia  composed.  Each  of 
these  grannies  then  forms  the  nacleua  of  a  more  or  leas  perfectly  out-  ■ 
lined  qnartz  crystal.  This  strncture  is  shown  in  Fig.  95,  drawn  from 
a  thin  section  of  a  Potatlam  quartzite  from  St.  Lawrence  Coantj,  New 
York.  The  ronuded  more  or  less  shaded  portions  represent  the  origi- 
nal grains  of  quartz  sand,  and  the  clear  colorless  interstitial  portions 
the  secondary  silica. 

The  qoartzites  consist,  as  arule,  only  of  silica,  or  silica  colored  brown 
and  red  by  iron  oxides,  as  shown  in  specimens  37680,  from  Sioux  Falls, 
Dakota,  and  7307S,  from  Madison  County,  Montana.  At  times  a  green- 
ish tioge  is  imparted  through  the  development  of  cblorilic  miner%lft 
(Rpecinen  73079);  accessory  minerals  are  not,  as  a  rale,  abttn&ft.'a\i,%n& 
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RpeciraeDS  like  those  from  Clip,  Arizona  (72942),  which  are  actaally 
bine  from  the  abundance  of  the  mineral  dumortierite,  are  quite  excep- 
tional. In  specimens  70612  and  70613,  from  Pigeon  Point,  Minnesotaf 
are  shown  quartzites  somewhat  altered  by  the  action  of  intrusive  rocks 
fonsed  up  through  them.  Specimens  70674,  from  McDowell  County, 
North  Carolina,  carries  abundant  small  indistinct  garnets,  and  also 
white  mica,  giving  it  a  schistose  structure,  and  affording  thus  a  form 
intermediate  between  the  quartzites  and  mica  schists. 

Among  the  hornblende  schists  thece  are  but  few  needing  especial 
attention.  It  will  be  noticed  that  these  are,  as  a  rule,  less  finely  schis- 
tose than  are  the  mica-bearing  schists,  owing  to  the  fact  that  the  min- 
eral hornblende  is  itself  less  finely  fissile.  The  specimens  from  Wood- 
bury, Connecticut  (36121);  Canaan,  New  Hampshire  (29295);  aud 
Bavaria  (36660)  may  be  ngardeil  as  the  more  typical  forms.  No.  29300 
from  Hanover,  New  Hampshire,  carries,  it  will  be  noticed,  abundant 
small  red  garnets. 

The  glaucophane  schists  are  perhaps  the  least  abundant  of  the  horn- 
blendic  varieties.  They  are  represented  in  the  collections  by  samples 
from  the  Isle  of  Syra  in  the  Mediterranean  (38626) ;  Zermatt,  Switzer- 
land (70177) ;  the  Anglesey  Monument,  Wales,  England  (70421) ;  Pegli, 
Eiviera,  Italy  (73060)  and  the  more  massive  form,  perhaps  an  altered 
eruptive,  from  near  the  mouth  of  Sulphur  Creek,  Sonoma  County,  Cali- 
fornia (39103). 

AmphiboUte  is  the  name  given  to  an  extremely  tough  and  ofteu 
massive  rock  of  obscure  origin,  and  consisting  essentially  of  the  min- 
eral amphibole  or  hornblende.  Specimens  37655,  from  Chester,  Massa- 
chusetts; 36692  and  38220,  from  Ardennes  and  Isere,  France;  36690 and 
36691,  from  the  Erzgebirge,  and  36671  and  36672,  from  Saxony,  may  be 
considered  as  sufficiently  typical,  the  last  two  as  will  be  noticed  carry- 
ing many  garnets.  In  specimen  70408,  from  near  Bamle,  Norway,  and 
37437,  from  Maryland,  the  allied  mineral  anthophyllite  takes  the  place 
of  the  ordinary  hornblende.  No.  38383,  from  Brandford,  Massachusetts, 
and  70114,  from  Easton,  Pennsylvania,  differ  from  the  ordinary  amphi- 
bolite  in  that  the  varieties  of  amphibole  actinolite  and  Ireniolite  take 
the  place  of  the  common  hornblende.  The  tremolite  rock,  it  will  "be 
noticed,  undergoes  alteration  into  serpentine  as  shown  by  the  adjoining 
specimen  (70123). 

EclogUe  is  a  tough,  massive  or  slightly  schistose  rock  consisting  of 
the  grass-green  variety  of  pyroxene  omphacile  and  small  red  garnets, 
with  which  are  frequently  associated  bluish  kyanite,  green  hornblende 
{smaragdite),  and  white  mica  (See  specimen  34670  and  35876)  from 
Bavaria  and  California.  Oar  net  rock  or  garnctite  is  a  crystalline  gran- 
ular aggregate  of  garnets  with  black  mica,  hornblende,  and  magnetite 
(Specimen  36851,  from  North  Carolina).  KinziglcHe  is  a  somewhat 
similar,  though  fine  grained,  and  compact,  rock  consisting  of  garnetSi 
plagiodasse,  feldspar,  and  black  mica,  and  which  is  found  in  Kinzig  and 
the  Odenwald  (specimen  36657). 
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3.  The  Argillaceous  schists.    Clay  slates. 

Clay  slate,  or  roofing  slate,  differs  from  the  argillaceous  rocks  already 
described  (p.  537),  in  that  it  has  undergone  a  certain  amount  of  dynamic 
nietamorphisin  which  has  developed  in  it  its  fissile  character,  and  at  the 
same  time  more  or  less  obliterated  its  iragmental  nature  and  converted 
it  in  many  cases  into  an  extremely  finegrained  mica  schist.  The  slates 
as  a  whole  may  perhaps  be  considered  as  standing  intermediate  between 
the  true  fragmental  rocks  and  the  crystalline  schists,  though  a  constiint 
gradation  is  readily  traced  from  the  unaltered  argillites  through  the 
cleavable  slates  to  the  so-called  argillitic  mica  schists.  The  nature  and 
Btruclnre  of  the  rocks  here  included  may  be  best  understood  by  refer- 
ence to  Professor  Geikie's  text  book,  pp.  125  and  228.  A  more  instruct- 
ive series  than  is  here  shown  is  displayed  in  the  exhibits  devoted  to 
dynamic  geology. 

IV. — Rocks  formed  through  igneous  agencies.    Eruptive.* 

This  group  includes  all  those  rocks  which  having  once  been  in  a  state 
of  igneous  fusion  owe  their  present  structural  and  other  peculiarities  to 
(1)  The  chemical  composition  of  their  original  molten  magmas,  and  (2) 
the  conditions  under  which  these  magmas  cooled.  As  a  matter  of  gen- 
eral principle  it  may  be  stated  that  the  greater  the  pressure  under  which 
a  rock  solidifies  and  the  slower  and  more  gradual  the  cooling  the  more 
perfect  will  be  the  crystalline  structure,  ilence  it  follows  that  the 
older  and  deep-seated  rocks  which  were  forced  up  in  the  form  of  dikes, 
bosses,  or  intrustive  sheets  .nto  the  overlying  masses,  and  which  have 
become  exposed  only  through  erosion,  are  the  more  highly  crystalline, 
while  those  which  like  the  modern  lavas  have  flowed  out  upon  the  sur- 
face are  more  or  less  felsitic  or  glassy.  (See  Figs.  1,  2, 3,  and  4,  PI.  cxx. 
The  rocks  from  which  these  sections  were  prepared  are  of  essentially 
the  same  composition,  the  variations  in  structure  being  due  to  condi- 
tions of  cooling.)  Intermediate  structures  have  been  produced  through 
a  beginning  of  crystallization  at  certain  depths  below  the  surface,  after 
wliich  and  while  a  portion  of  the  magma  was  still  fluid  it  was  pushed 
upwards  towards  the  surface  where  cooling  progressed  more  rapidly, 
the  result  being  a  glassy  or  felsitic  rock  with  scattering  or  porphyritic 
crystals,  as  shown  in  the  structural  series.  It  is  customary  to  speak  of 
this  noncrystalline  or  un individualized  material  as  the  groundmass  or 
base.  Rocks  which  are  crystalline  throughout  are  said  to  be  holocrys- 
talline;  those  which  are  without  crystalline  development,  but  consist 

'Advantage  has  beeu  taken  of  the  opportunity  here  oflfered  for  bringing  together 
aa  large  a  series  as  the  present  facilities  will  allow  of  such  rocks  as  have  been  the 
sobject  of  the  close  methods  of  scrutiny  adopted  in  modern  petrography.  It  there- 
fore happens  that  certain  groups,  and  perhaps  the  eruptive  rocks  as  a  whole,  are 
represented  in  great-er  profusion  than  their  geological  importance  seemingly  war- 
rmnta.  The  system  of  install.itiou  is,  however,  by  no  means  inelastic,  and  when  these 
other  groapa  shall  in  their  turn  receive  the  attention  they  merit  a  place  can  readily 
be  made  f6r  them  by  sobstitntiou,  or,  better  yet,  by  an  expansion  of  the  c^uUx^  «ftt\«A« 
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of  a  structureless  mass  are  amorphous.  Intermediate  varieties,  in  part 
crystalline  and  in  part  amorphoas,  those  carrying  crystals  imbedded 
in  a  glassy  or  felsitic  base,  are  called  hypocrystalline. 

According  to  their  mode  of  occurrence  the  eruptive  rocks  aredidd^ 
here  into  two  main  groups.    (I)  The  intrusive  or  plutonic  rocks,  a* nd 
(2)  the  effusive,  or  volcanic  rocks.*    These  two  groups  are  then  siiB^b- 
divided  according  to  their  minenil  and  chemical  comiK>8ition. 

A.— Intrusive  or  plutonic  rocks. 

This  group  includes  those  rocks  whi(di,  while  in  a  molten  conditi^i'D) 
were  forced  up  or  intruded  between  the  older  arid  overlying  rocks    in 
the  form  of  dikes,  bosses,  or  intrusive  sheets,  and  which  never  reacl»^ 
the  surface,  but  cooled  and  crystallized  at  such  depths  and  ander  sim ^*ii 
pressure  as  to  become  holocrystalline.    They  are  found  as  a  rule  ou'y 
among  the  older  rocks,  since  it  is  only  here  that  the  erosion  has  be€?n 
sufficient  for  their  exi)osure.    It  is  to  be  noticed  that  they  are,  as  a 
rule,  even  to  the  unaided  eye,  distinctly  crystalline;  that  they  are 
never  amygdaloidal  or  vesicular,  and  very  rarely  show  flow  structure; 
all  of  which  are  features  common  to  the  effusive  rocks  next  to  be  de- 
scribed. 

According  to  their  mineral  and  chemical  composition  the  rocks  of 
this  group  are  divided  into  nine  subgroups,  or  families,  as  follows:  (1) 
The  granites,  (2)  the  syenites,  (3)  the  nepheline  syenites,  (4)  the  di- 
orites,  (5)  the  gabbros,  (6)  the  diabases,  (7)  the  theralites,  (8)  the  peri- 
dotites,  and  (9)  the  pyroxenites. 

1.    TlIK   GRANITES. 

Granite,  from  the  Latin  granurriy  a  grain  in  allusion  to  the  granular 
structure. 

Mineral  composition, — The  essential  constituents  of  granite  are  quartz 
and  a  potash,  feldspar  (either  orthoelase  or  microcline),  and  plagio- 
clase.  Nearly  always  one  or  more  minerals  of  the  mica,  hornblende,  or 
pyroxene  group  are  present,  and  in  small,  usually  microscopic  forms, 
the  accessories  magnetite,  apatite,  and  zircon ;  more  rarely  occur 
spheue,  beryl,  topaz,  tourmaline,  garnet,  epidote,  allanite,  fluorite,  and 
pyrite.  Dele^se*  has  made  the  following  determination  of  the  relative 
proportion  of  the  various  constituents  in  two  well-known  granites  : 


Egyptian  red  granite. 


Re<1  orthoelase 
White  ulbile  .. 
Gray  (|iiartz  .. 
Black  mica 


Total 


Parts. 

43 
9 

44 
4 


Porphyritic  granite,  Vosgea. 


Whit«  orthoelase . 
KetldiHh  oligoclase 

Gray  qnartz 

Mica 


100 


Total 


Parts. 


28 

7 

59 

6 


)00 


*  KosenhiiHch'H  group  of  dike  rockn  or  gnngesteiiie  in  here  ineladed  with  the  plutonics. 
t  Prestwich  Choiuical  and  Physical  Geology,  vol.  I,  p.  42. 
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Chemical  composition, — The  average  cbemical  composition  as  given  by 
Oeikie  is  as  follows:  Silica,  72.07;  alaminii,  14.81 ;  potash,  5.11;  soda, 
2.79;  lime,  1.G3;  magnesia,  0.33 ;  iron  protoxide,  2.22;  loss  b^' ignition, 
1 .09.    Total,  100.05  per  cent.    Specific  gravity,  2.60. 

Structure. — The  granites  are  holocrystalline  granular  rocks  without 
trrace  of  amorphous  interstitial  matter.    Asa  rule  none  of  the  essential 
tjroustitnents  show  perfect  crystal  outlines,  though  the  feldspathic  miu- 
€*rals  are  often  quite  perfectly  formed.    The  quartz  has  always  been  the 
Isist  mineral  to  solidify,  and  hence  occurs  only  as  irregular  granules 
c}M5Cupying  the  interspaces.    It  is  remarkable  from  its  carrying  innumer- 
able cavities  filled  with  liquid  and  gaseous  carbonic  acid  or  with  saline 
xnatter.    So  minute  are  these  cavities  that  it  has  been  estimated  by 
Sorby  that  from  one  to  ten  thousand  millions  could  be  contained  in  a 
single  cubic  inch  of  space.    The  microscopic  structure  of  a  mica  granite 
Trom  Maine  is  shown  in  transparency  No.  39075  and  in  Fig.  1,  PI.  cxx. 
The  rocks  vary  in  texture  almost  indefinitely,  presenting  all  grada- 
tions from  fine  evenly  granular  rocks  to  coarsely  porphyritic  forms  in 
which  the  feldspars,  which  are  the  only  constituents  porphyritically  de- 
veloped, areseveral  inches  or  feet  in  length.    Compare  specimens  36751 
and  26815  from  Maryland  and  Egypt,  with  26386  and  38763  from  Mas- 
sachusetts and  California.    Concretionary  forms  are  rare.    Specimen 
Ko.  38546  (see  Fig.  2,  PI.  cxxvi)  is  of  a  granite  concretion  from  Fouui, 
Sardina,  cut  in  halves.     Specimen  70098  from  Craftsburg,  Vermont,  is 
unique  on  account  of  the  numerous  concretionary  masses  of  black  mica 
it  carries. 

Colors, — The  prevailing  color  is  some  sh<ideof  gray,  though  greenish, 
yellowish,  pink,  to  deep  red,  are  not  uncommon,  as  may  be  seen  by  ref- 
erence to  the  collection.  The  various  hues  are  due  to  the  color  of  the 
prevailing  feldspar  and  the  abundance  and  kind  of  the  accessory  min- 
erals. Granites,  in  which  muscovite  is  the  prevailing  mica,  are  nearly 
always  very  light  gray  in  color :  (Specimen  36164  from  the  Vosges 
Mountains).  The  dark  gray  varieties  are  due  largely  to  abundant  black 
mica  or  hornblende  (specimens  36186  and  38762  from  Germany  and 
California);  the  greenish  and  pink  or  red  C/Olors  to  the  prevailing  green- 
ishy  pink  or  red  feldspars  (specimens  29527,  26386,  and  37667  from 
New  Hampshire,  Massachusetts,  and  New  Brunswick). 

Classification  and  nomenclature, — Several  varieties  are  commonly  rec- 
ognizeil  and  designated  by  names  dependent  upon  the  predominating 
accessory  mineral.  We  thus  have  (1)  muscovite  granite,  (2)  biotite 
granite  or  granitite,  (3)  biotite  muscovite  granite,  (4)  hornblende 
granite,  (5)  hornblende  biotite  granite,  and  more  rarely  (6)  pyroxene, 
(7)  tourmaline,  and  (8)  epidote  granite.  The  name  protogine  has 
l)een  given  to  a  granite  in  which  the  mica  is  in  part  or  wholly  replaced 
by  talc  (specimen  No.  36127  from  Mount  Blanc),  Graphic  granite  or 
])egmatiteis  a  granitic  rock  consisting  essentially  of  quartz  and  ortho- 
elaae  so  crystalized  together  in  long  parallel  columns  or  shells  that  a 
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cross  section  bears  a  crnde  resemblance  to  Hebrew  writing  (see  speci- 
mens 10771,  38o7,  69548,  4081,  35121,  39100,  and  37927,  and  Fig.  4,  PL 
cxxv.  Aplit  is  a  name  used  by  the  Germans  for  a  granite  very  jHwr  in 
mica  and  consisting  essentially  of  quartz  and  feldspar  only  (specimen 
No.  36151  from  Schemnitz,  Hungary).  The  names  granitell  and  binary 
granite  have  also  been  used  to  designate  rocks  of  this  class  (specimen 
25115  from  Missouri).  Oreisen  is  a  name  applied  to  a  quartz  mica  rock 
with  accessory  topaz  occurring  associated  with  the  tin  ores  of  Saxony 
and  regarded  as  a  granite  metamorphosed  by  exhalations  of  fluoric  acid 
(specimens  3364,  36165,  and  36166).  Luxullianite  and  Tronrle^worthite 
are  local  names  given  to  tourmaline  or  tourmaiine-fluorite  granitic 
rocks  occurring  at  Luxullian  and  Trowlesworth,  in  Cornwall,  England 
(specimens  36113  and  39002).  The  name  UnalciU  has  been  given  to  an 
epidotic  granite  with  pink  feldspars  and  occurring  in  the  Unaka  Moan- 
tains  in  western  North  Carolina  and  eastern  Tennessee  (specimen 
36784). 

The  name  granite  porphyry  is  made  to  include  a  class  of  rocks  placed 
by  Professor  Bosenbusch  under  the  head  of  ^^  gangeateiney^  or  dike 
rocks,  and  differing  from  the  true  granites  mainly  in  structural  features. 
They  consist  in  their  typical  forms  of  orthoclase  feldspars  and  quartzes 
i)orphyritically  developed  in  a  liner  holocrystalline  aggregate  of  tbo 
minerals  common  to  the  granite  group.  The  characteristic  features  of 
the  rocks  so  far  as  revealed  by  hand  specimens  may  be  best  understood 
by  referring  to  the  collections  (specimens  3873,  36219, 36220,  and  36221, 
from  Saxon.v,  Germany,  Silesia,  and  England). 

The  following  localities  and  varieties  are  represented: 

Muscovite  granite :  HaDsdorf,  Silesia,  3C152;  Sclimenitz,  Hungary,  36151;  BajmoDd, 
Maine  (with  garuets),  12201;  Bairington,  Now  Hampshire,  29515. 

Pegmatite:  Auburn,  Maine  (polished  slab),  39100  ;  Minot,  Maine  (with  toormalines), 
35966;  Stowe,  Maine.  10771;  Portland,  Connecticut,  35121;  New  Bedford,  Mas- 
saclinsctts,  4061 ;  JefTersoB,  Clear  Creek  County,  Colorado,  69548;  Limbaoh,  near 
Penig,  Saxony,  3857. 

Muscovite  hiotite  granite:  Musquito  Gulch,  Park  County,  Colorado,  68813;  Giorgc- 
town.  Clear  Creek  County,  Colorado,  3()163  ;  Musquito  Gulch,  Park  County,  Colo- 
rado, 368d2;  Canton  Haag,  in  the  Vosges  Mountains,  Gennauy,  36164;  Vosges 
Mountains,  Germany,  36156;  Ochseukopf,  in  the  Fichtelgebirge,  Gerniany, 
36159;  Gefrees,  in  the  Fichtelbirge,  Germany,  36157;  The  Erzgebirge,  GermaDy, 
36161;  Greifenstein,  Saxony,  36158 ;  Isle  of  Elba,  Italy,  36160;  Mount  Pleasant, 
Camburn,  Cornwall,  England,  36162. 

Biotite  muHcovitc  granite:  Manchester,  Hillsborough  County,  New  Hampshire,  36168; 
Concord,  Merrimack  County,  Now  Hampshire,  27081;  8alem,  New  Hampshire, 
27895;  northwest  from  Crawford  House,  New  Hampshire,  27868. 

Biotite  granite :  Near  Calais,  Maine  (pink),  70146 ;  Auburn,  Maine,  28539 ;  Brunswick, 
Maine  (with  molybdenite)  28815 ;  Millbridge,  Washington  County,  Maine,  25966; 
Craftsburg,  Vermont  (orbicular  granite),  70098 ;  Lyme  Station,  New  London, 
Connecticut,  26079;  Baltimore,  Maryland,  38:{55;  Jones  Falls,  Baltimore,  Mary- 
land (with  microline),  36751 ;  Ilchester,  Maryland  (with  allanite),  69550;  David- 
son College,  Mecklenbnrgh  County,  North  Carolina,  27644  ;  Bnckhoni  Falls,  Har- 
nett County,  North  Carolina,  27653;  Bnrnot,  Texas,  38824;  Buffalo,  Jefferson 
County,  Colorado,  36883;  Iron  Mass  Mountains,  Gunnison  County,  Coloradot 
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28(>51.  Gold  Cafion,  of  Red  Jacket  Mine,  Nevada,  24066.  Between  Los  Angeles 
and  Cocaiuonga,  Los  Angeles  County,  California,  :id7G3;  Peter-Heail,  Scotland, 
:tt)l77;  Korostyesor,  South  Russia  (with  garnotri),  iWdUJ;  Rhone,  France,  38262; 
La  Bresse  Vosges,  France,  :^20;l;  Roken,  Christiauia,  Norway,  :WI78;  Ockerthal, 
in  the  Harz  Mountains,  36172;  Brocken,  in  the  Harz  Mountains,  36171;  Kirneck- 
thal  Barr,  in  the  Vosges  Mountains,  Germany,  36170;  Vo^es  Mountains,  Ger- 
many, 36179;  near  Chemnitz,  Saxony,  3854 ;  nearBantzen,  Saxony,  3852;  Dresflen, 
Saxony,  3850;  Alteuberg,  Saxony,  3851 ;  near  Freiberg,  Saxony,  3855  and  3853; 
near  Pirna,  Saxouy,  3856 ;  Kleesberg,  Schneeberg,  Saxony,  36180 ;  Zeheen,  Saxony, 
36174;  Aue,  Schneeberg,  Saxony,  36181;  Silesia,  J6168;  Triberg,  in  the  Black 
Forrest,  Germany,  :k)l69;  Predazzo,  Tyrol,  36167;  Baveno,  Lake  Maggiore,  Italy, 
36176;  Schrisheim,  Baden,  36173;  Japan,  11737. 

Bnrnhlende  bioiite  granite:  Meissen,  Saxony,  36187;  Reichenberg,  Saxony,  36197; 
Markirch,  Alsace,  Germany,  361H5;  Kirneckthal,  Vosges  Mountains,  Germany, 
36184;  Vosges  Mountains,  Germany,  :)6182;  Hohwald,  Vosges  Mountains,  Ger- 
many, 36183;  Odenwald,  Hesse,  Germany,  36186;  Loch  Etive,  Argyleshire,  Soot- 
land,  36191 ;  Mount  Sorrel,  Leicestershire,  England,  36189  ;  Ilha  de  Pafueta  Bay, 
Province  de  Rio  Janeiro,  Brazil,  69840;  Alexandria,  Egypt,  26^15;  Egypt,  70168; 
Lightning  Mountain,  Stratford,  New  Hampshire,  29527;  Saw  Pit  Cafion,  Los 
Angeles  County,  California,  38762;  Buffalo  Creek,  Platte  Cafiou,  Jeflerson 
County,  Colorado,  36192;  near  Salt  Lake  City,  Utah.  39095. 

Momhiende  granite :  Otter  Creek,  Mount  Desert,  Maine,  35923 ;  Bmiis  Station,  New 
Hampshire,  29524  ;  Quincy,  Massachusetts,  28556;  Jimtown,  Elysian  Park,  Colo- 
rado, 29264;  top  of  Mount  Lyell,  California,  37201 ;  St.  George,  New  Brunswick, 
Canada,  37667;  Groby,  Leicestershire,  England,  30196;  Freiberg,  Saxony,  3881; 
Elfdaleu,  Sweden,  36194  ;  Upsala,  Sweden,  36193;  Meissen,  Saxony,  3858;  Roman- 
iche,  Saone  et  Loire,  France,  38227;  Haute  Saoue,  France,  ;k^60,  38263,  and 
36198 ;  St.  Maurice,  Vosges  Mountains,  France,  36195. 

Augite  granite :  Lavelline,  Vosges  Mountains,  France,  38:^3. 

Tourmaline  granite:  Heidelberg,  Prussia,  70176;  Luxullian,  St.  Austell,  Cornwall, 
England  (Luxullianite),  36113;  Trowlesworth,  England  (Trowlesworthite),  39002; 
Govaranno,  Tuscany,  Italy,  38334  ;  Prodazzo.  Tyrol,  39176. 

Grei$en :  Zinwald,  near  Altenborg,  Saxony,  3864  and  36165;  Geyer,  Saxony  (with 
much  topaz),  36166. 

Epidote granite :  Dedham,  Norfolk  County,  Massachusetts,  36386;  Milans  Gap,  Madi- 
son County,  Virginia  (Unakite),  ^ft)784. 

Biotite  epidote  granite  :  Grand  River,  Colorado,  36027. 

Lithia  granite:  Near  Perns  Station,  Sao  Paulo  Railroad,  Province  de  Sao  Paulo,  Bra- 
zil, 69819. 

Protogine :  Mount  Blanc,  36127. 

Binary  granite  :  Middleboro,  Missouri  (without  mica  or  hornblende),  25115. 

Granite  porphyry :  Altenberg,  Germany,  :i6219;  near  Freiberg,  Saxony,  3973;  Wheal 
Tremayne,  Cornwall,  England,  36221 ;  Erdmansdorf,  Silesia,  36220. 

2.   TlIK  SYENITES. 

The  name  Syenite,  from  Syene,  a  tower  of  Egypt.* 

Mineral  composition. — The  syenites  differ  from  the  granites  only  in 
the  absence  of  the  mineral  quartz,  consisting  essentially  of  ortlioclase 
feldspar  in  combination  with  biotite,  or  one  or  more  minerals  of  the 


*The  wonl  syenite  was  first  used  by  Pliny  to  desij^nate  the  coarse  red  granite 
from  quarries  at  Syene  (see  specimen  26185  in  hornblende-biotite  granite  series),  and 
used  by  the  Egyptians  in  their  obelisks  and  pyramids.  Afterwards  (in  1787)  Wer- 
ner introdaeed  the  word  into  grological  nomenclature  to  designate  a  class  of  ^r«^\i^' 
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aniphibole  or  pyroxene  group.  A  socla-lirae  feldspar  is  nearly  always 
present  and  frequently  raicrocHne ;  other  common  accessories  are  apa- 
tite, zircon,  and  the  iron  ores. 

Cheniical  composition, — In  column  I  below  is  given  the  compositiou 
of  a  hornblende  syenite  from  near  Dresden,  Saxony,  and  in  II  that  of  a 
mica  syenite  (miuette)  from  the  Odenwald. 


- 

I. 

Per  cent. 
60.02 
16.66 

\       7.21 

2.51 
3.50 
2.41 
6.50 
1.10 

II. 
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r        2.44 

}        3.44 

( 

6.05 

&.&3 

1.53 

4.47 

3.17 

Silica 

Alnmina  ... 
Ferric  iron  . 
FerrobH  iron 
Maguenia... 

Lime 

Soda 

Potash 

Ignition 


Structure. — The  structure  of  the  syenites  is  wholly  analogous  to  that 
of  the  granites  and  need  not  be  further  described  here.  In  process  of 
crystallization  the  apatite,  zircon,  and  iron  ores  were  the  first  to  sepa- 
rate out  from  the  molten  magma,  and  hence  are  found  in  more  or  less 
])erfect  forms  inclosed  by  the  feldspars  and  later  formed  minerals. 
These  were  followed  in  order  by  the  mica,  hornblende,  or  augite,  and 
lastly  the  feldspars,  the  soda-lime  feldspars,  when  such  occur,  form- 
ing subsequent  to  the  orthoclase. 

Color. — The  prevailing  colors,  as  shown  by  the  collection,  are  various 
shades  of  gray,  through  pink  to  reddish. 

Classification  and  nomenclature. — According  as  one  or  the  other  of 
the  accessory  minerals  of  the  bisilicate  group  predominates  we  have 
(I)  hornblende  syenite,  (2)  mica  syenite,  or  minette,  and  augite  syenite. 

Other  varietal  names  have  from  time  to  time  been  given  by  various 
authors.  The  name  Minette^  first  introduced  into  geological  nomencla- 
ture by  Voltz  in  1828  (Teall),  is  applied  to  a  fine-grained  mica  ortho- 
clase rock,  occurring  only  in  the  form  of  dikes  and  further  differing 
from  the  typical  syenites  in  having  a  porphyritic  rather  than  granitic 
structure.  (See  specimens  3G290  to  36299  inclusive,  from  Baden,  Sax- 
ony, and  various  parts  of  Germany.)     Vogesite  (specimen  70025  from 


lar  rocks  consisting  of  feldspar  and  hornblende,  either  with  or  without  quartz. 
Later,  when  a  more  precise  classification  became  necessary,  the  German  geologists 
reserved  the  name  syenito  to  designate  only  tlio  quartzless  varieties  of  these  rocks, 
while  the  quartz-bearing  varieties  were  referred  to  the  hornbleudic  granites.  This 
is  the  classification  now  followed  by  all  the  leading  petrologists  and  is  therefore 
adopted  here.  Much  confusion  has  arisen  from  the  fact  that  the  French  geologist 
Roziere  insisted  upon  designating  the  quartz-bearing  rock  as  syenite,  a  practice 
which  has  been  followed  to  a  considerable  extent  both  in  this  country  and  England. 
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Brazil)  is  the  name  applied  to  a  similar  rock  iu  which  hornblende  or 
aagite  prevails  in  place  of  mica*  These  rocks  are  placed  by  Prof. 
Boseubasch  in  his  latest  work  in  the  group  of  syenitic  lamprophyrs. 
Manzonite  is  a  varietal  name  for  the  augite  syenite  of  Monzoni  in  the 
Tyrol  (specimens  36300  and  73112). 

The  distribution  of  the  syenites  is  much  more  limited  than  is  that  of 
the  granites.  The  following  localities  and  varieties  are  now  represented 
in  the  exhibition  series : 

Hamhlende  syenite:  Marblehead  Neok,  Massachasetts,  35962;  Red  Hill,  Moaltonbor- 
ough,  New  Hampshire,  295^ ;  Blue  Hills,  Caster  County,  Colorado,  36881 ;  Cluro 
Hills,  Cortes  Range,  Nevada,  21288;  Serra  de  Stinba,  province  of  Babia,  Brazil, 
69857  and  69858 ;  Vosges  Mountains,  Germany,  36289 ;  Bieila,  Piedmont,  Italy, 
36287;  OslS,  Christiana,  Nor«vay,  36288  ;  Ise,  Japan,  II727;  near  Dresden,  Moritz- 
berg,  Zischenwitz,  and  Meissen,  Saxony,  3861,  3863,  36285  and  36286. 

Augite  syenite:  Jackson,  New  Hampshire  (Uralitic),  27909  and  29587  ;  Monzoni,  Tyrol 
(Monzonite),  36300  and  73112 ;  Ilha  do  Cabo  Frio,  Rio  de  Janeiro,  Brazil,  69934 
and  69936;  Serra  do  Hilario,  province  of  Sao  Paulo,  Brazil  (Vogesite),  70025. 

Uica  syenite:  Schriesheim,  Odenwald,  Germany  (Minette),  36293;  Mittershausen, 
Odenwald,  Germany,  36290;  Nassau,  Germany,  36296;  Weinheim,  Baden  (Min- 
ette), 36291;  Cleurz,  in  the  Vosges  Mountains,  36292;  Spessburg,  near  Barr  in 
the  Vosges  Mountains,  36225 ;  Andlauthal,  in  the  Vosges,  36294 ;  Scharpenstein 
and  8t.  Michaels,  Saxony  (Minette),  36297  and  36298;  Sohnappenhaussuer,  in  the 
Fitchtelgebirge  (Lamprophyr  of  Gumbel),  36299 ;  Gallatin  and  Jefferson  Coun- 
ties, Montana,  38600,  73168,  and  73169. 

Syenite  porphyry :  Near  Altenberg,  Saxony,  3871 ;  St.  Nabord,  in  the  Vogesen,  73120. 

3.  THR  NEPHEUXE  (ELJSOUTE)  SYENITES.      FOTAITS. 

Nepheline  from  the  Greek  vetpeXrj^  a  cloud,  since  the  mineral  becomes 
cloady  on  immersion  in  acid.  Elaeolite  from  eXaiovj  oil,  in  allusion  to  its 
greasy  luster.    Syenite  from  Syene  in  Egypt. 

Mineral  composition, — The  essential  constituents  of  this  group  are 
nepheline  (elseolite)  and  orthoclase,  with  nearly  always  a  pyroxenic 
mineral  and  a  plagioclase,  feldspar.  The  common  accessory  minerals 
are  sphene,  sodalite,  cancriuite,  zircon,  apatite,  black  mica,  and  the  iron 
ores  (ilmenite  and  magnetite)  with  occasional  eucolite,  melinophane 
(specimens  36339  and  363 10),  and  also  tourmalines,  perowskite,  and  oli- 
vine. Galcite,  epidote,  chlorite,  analcite,  and  sundry  minerals  of  the 
zeolite  group  occur  as  secondary  products. 

Chemical  composition. — The  composition  of  the  elieolite  syenite  from 
province  of  Algrave,  Portugal,  as  given  by  A.  Meriau,  is  as  follows : 
Silica  54.61,  alumina  22.07,  sesqnioxide  of  iron  2.33,  protoxide  of  iron 
2.50,  magnesia  0.88,  lime  2.51,  soda  7.58,  potash  5.46,  water  1.13,  ti- 
tanic oxide  0.09,  phosphoric  acid  0.15  per  cent. 

Color. — ^The  colors  are  light  to  dark  gray  and  sometimes  reddish. 

Structure. — ^These,  like  the  syenites  and  granites,  are  massive  holo- 
crystalline  granular  rocks,  and  as  a  rule  sufficiently  coarse  in  texture 
to  allow  a  partial  determination  of  the  constituent  parts  by  the  unaided 
eye.  In  the  Litchfield  (Maine)  syenite  the  elasolite  often  occurs  in 
crystals  upwards  of  6  centimetres  in  length,  and  zircons  2  centimetres  ia 


558  REPORT   OF   NATIONAL   MUSEUM,  1890. 

len^j^tli  are  not  rare  (specimens  2G418  and  72884).  Neither  of  the  es- 
sential constituents  occur  in  the  form  of  perfect  crystals,  while  the 
apatite,  zircon,  black  mica,  and  pyroxenic  constituents  often  present 
very  perfect  forms*  The  cancrinite  occurs  both  as  secondary  after  the 
eliBolite  and  as  a  primary  constituent  in  the  form  of  long  needle  like 
yellow  crystals  with  a  hexagonal  outline.  This  last  form  is  especially 
characteristic  of  the  Litchfield  rock  (see  specimens  Nos.  72884,  72885, 
and  72886).  The  sodalite  occurs  both  as  crystals  and  in  irregular  mas- 
sive forms,  coating  the  walls  of  crevices,  as  shown  in  specimens  36342, 
38845, 72884  and  72885,  from  Maine,  and  from  Ditro,  Transylvania. 

Classification  and  nomenclature, — Several  varietal  names  have  beea 
given  to  the  rocks  of  this  group  as  described  by  various  authors.  Mi- 
ascite  was  the  name  given  by  G.  liose  to  the  syenite  occurring  atMiask 
in  the  Urals;  IHtroiie  to  that  occurring  at  Ditro,  in  Transylvania  (spec- 
imens 36342,  38813,  38814,  38815  and  73110),  and  Foyaite  by  Blum  to 
that  from  Mount  Foya  in  the  province  of  Algrave  in  Portugal  (speci- 
mens 34817  and  34820).  The  name  Zircon  syenite  has  been  quite  appro- 
priately given  to  the  variety  from  Laurvig  (specimen  No.  36341),  ia 
southern  Norway,  which  is  rich  in  this  mineral.  Tinguaite  is  the 
name  proposed  for  a  varietal  form  from  Serra  de  Tingua,  province  of 
Rio  Janeiro,  Brazil  (specimens  69953,  70234,  70235,  70236  and  70240). 

Like  the  syenites  proper,  these  are  rocks  of  comparative  rarity.    The 
following  varieties  and  localities  are  represented : 

Near  Hot  Springs,  Saline  County,  Arkansas,  27519  and  39188;  Fourche  Cove,  Pnlaski 
County,  Arkansas,  4874  and  4885;  Litchfield,  Kennebec  County,  Maine,  26419 
and359:)5;  Ihid,  with  much  cancrinite,  72884;  Ibid,  showing  large  patches  of 
sodalite  (blue)  and  cancrinite  (yellow),  together  with  zircons,  72885 ;  Marblehead, 
Massachusetts,  37664;  near  Liberty ville.  New  Jersey,  3()776.  Serra  de  Tingua, 
Brazil  (Tinguait«),  69953,  70234,  70235,  70236,  and  70240 ;  Ilha  do  Cabo  Frio,  Rio 
Janeiro,  Brazil,  69944;  Aroen,  Langsnndsfjord,  Norway  (with  eukolit  and  me- 
linophane),  36340;  Ibid  (zirkon  syenite),  36341;  Little  Aro,  Barkeyig  and  Laven, 
Aroen,  Langsnndsfjord,  Norway,  70405,  36336,  36337,  and  36338;  Laurvik,  Nor 
way,  70400;  Ditro,  Transylvania  (Ditroite),  38815  (with  sodalite),  38813,  38814, 
36342 ;  Predazzo,  Tyrol,  36340,  39184;  Foya,  Portugal  (Foyaite),  34819  and  34820; 
Picota,  Portugal,  34817. 

Elnolite  syenite  porphyry  (Liebnerite)  near  Predazzo,  Tyrol,  36343;  Viezena.  Faasa 
Thai,  Tyrol,  73113. 

4.— The  diorites  (Greenstone  in  part). 

Diorite,  from  the  Greek  word  diopiUtVj  to  distinguish.  Term  first 
ased  by  the  mineralogist  Hauy. 

Mineral  composition. — The  essential  constituents  of  diorite  are  plagio- 
clase  feldspar,  either  labradorite  or  oligoclase,  and  hornblende  or  black 
mica.  The  common  accessories  are  magnetite,  titanic  iron,  orthoclase, 
apatite,  epidote,  quartz,  augite.  blsick  mica,  and  pyrite,  more  rarely  gar- 
nets.   Calcite  and  chlorite  occur  as  alteration  products. 

Chemical  composition. — According  to  Zirkel,  the  average  chemical 
composition  is  silica,  52.6G ;  alumina,  18.92  ;  iron  protoxide,  9.09;  limei 
6.73 ;  magnesia,  5.12  3  potash,  2.42 ;  soda,  3.71 ;  water,  1.36  per  cent. 
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Structure.-^jy'iorite^  are  bolocrystalline  granular  rocks,  and  are,  as  a 
ale,  massive,  though  schistose  forms  occur.  The  individual  crystals 
omposing  the  rock  are  sometimes  grouped  in  globular  aggregates, 
liQS  forming  the  so-called  Orbiculur  diorite,  Kugel  diorite^  or  Napoleon- 
»,  shown  in  specimen  No.  6722  from  Corsica  (see  also  PI.  cxxvi).  The 
dxtureis,  as  a  rule,  fine,  compact,  and  homogeneous,  and  its  true  nature 
iscernible  only  with  the  aid  of  a  microscope )  more  rarely  porphyritic 
>rms  occur. 

Colors. — The  colors  vary  from  green  and  dark  gray  to  almost  black. 

Classification, — Accordingly  as  they  vary  in  mineral  composition  the 
iorites  are  classified  as  (I)  diorite,  in  which  hornblende  alone  is  the 
redominating  accessory ;  (2)  mica  diorite,  in  which  black  mica  replaces 
iie  hornblende,  and  (3)  augite  diorite,  in  which  the  hornblende  is  par- 
ially  replaced  by  augite.  The  presence  of  quartz  gives  rise  to  the 
arieties,  quartZy  quartz  augite,  and  quartz  micadiorites.  The  name  ton- 
lite  has  been  given  by  Yom  Bath  to  a  quartz  diorite  containing  the 
sldspar  andesine  and  very  rich  in  black  mica  (specimen  363G1,  from 
[onte  Tonale,  in  the  Tyrol).  Kersantite  is  a  dioritic  rock  occurring, 
3  far  as  known,  only  in  dikes,  and  consisting  essentially  of  black  mica 
nd  plagioclase,  with  accessory  apatite  and  augite,  or  more  rarely  horn- 
lende,  quartz,  and  orthoclase  (specimens  36356,  36357,  36360,  70206, 
6358, 36359  and  39039).  It  differs  from  the  true  mica  diorite  in  being, 
s  a  rule,  of  a  porphyritic  rather  than  granitic  structure.  Professor 
U)8enbusch,  in  his  latest  work,  has  placed  the  kersantites,  together 
1th  the  porphyritic  diorites  (Gamptonites),  under  the  head  of  dioritic 
improphyrs  in  the  class  of  dike  rocks  or  <<  gangesteine."  The  name, 
)  should  be  stated,  is  from  Kersanton,  a  small  hamlet  in  the  Brest 
U)ads,  department  of  Finistere,  France. 

The  diorites  were  formerly,  before  their  exact  mineralogical  nature 
ras  well  understood,  included  with  the  diabases  and  melaphyrs  under 
lie  general  name  greenstone  (Ger.  Qrunstein).  They  are  rocks  of  wide 
:eograpbic  distribution,  but  apparently  less  abundant  in  the  United 
Itates  than  are  the  diabases.  The  lamprophyr  varieties  are  still  less 
abundant,  so  far  as  now  known,  and  are  represented  in  the  collection, 
18  will  be  noticed,  by  specimens  from  but  five  localities. 

The  following  localities  and  varieties  are  at  present  represented : 

)iort<M  proper :  Near  Readings  Berks  Coanty,  Pennsylvania,  26474;  Conistook  Lode, 
Neya<la,  24151,  24154,  24005,  24007,  24042;  Agate  Pass,  Cortes  Range,  Nevada, 
21312;  Virginia  Range,  Washoe  County,  Nevada,  22616;  Jamestown,  Boulder 
County,  Colorado,  26876;  Howland,  Lake  County,  Colorado,  68963;  Buckskin 
Gulch,  Park  County,  Colorado,  68967 ;  Madison  County,  Montana,  73171,  73172, 
and  73173;  Rio  San  Francisco,  Brazil,  69870 ;  Hesse,  Germany,  36365;  Rodwitz, 
in  the  Fitchelgebirge,  Bavaria,  36366;  Weinheim  and  Schriesheim,  Baden,  36367 
and  3669;  Frieberg,  Saxony,  36368;  La  Fiesse,  Voages,  France,  36372;  Grissel- 
ham,  Upland  Sweden,  356:i5. 

'hrkieular  dioriief  kugel  diorite,  or  napoleonite,  Corsica,  67222,  36054  (polished  slab). 

^ica diorite:  Stewartstown,  New  Hampshire,  27860;  near  Croton,  New  York,  72957; 
Comstook  Lode,  Nevada,  24124  ;  Stony  Point,  Rockland  County,  New  York^38'U&\ 
Idppinbo^  near  Freiberg,  Black  Forest,  Baden,  39345,    * 
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Quartz  diorite :  Scbwarzeuberg,  Saxony,  36362 ;  Monte  Tonale,  in  the  Tyrol  (tonalite), 
36361 ;  Mount  Blanc,  361U  ;  Schemenitz,  Hungary,  26371 ;  Neantestein  iu  the 
Vosges,  36363  ;  Weinheiiu,  Baden,  70207. 

Augite  diorite :  Schemnitz,  Hungary,  36373  and  36374  ;  Czicloya  Band,  Hungary  (with 
quartz),  70208. 

Of  the  dioritiOf  lamprophyrs,  are  exhibited:  CamptonitCf  Campton  Falls,  New  Hamp- 
shire, 29424  and  29425 ;  Livcrmore  Falls,  New  Hampshire,  29452  ;  North  Lisboa, 
New  Hampshire,  38042;  Dixville  Notch,  New  Hampshire,  29422;  Forest  of  Dean 
Iron  mines.  Orange  County,  New  York,  39399. 

Keraantite:  Kersanton,  Fin istere,  France,  :%356;  Nassau,  Germany,  36357  and  36360; 
Michffilstein,  Hartz  Mountains,  Germany,  70206;  Wilischthal  in  the  En-Gebirge, 
Saxony,  36358 ;  Markish  in  the  Vosges  Mountains,  36359 ;  Franklin  Faraaoe,  New 
Jersey,  39039. 

5.  The  gabdros. 

Gabbro,  an  old  Italian  name  originally  applied  to  serpentinous  rocks 
containing  diallage. 

Mineral  composition, — The  gabbros  consist  essentially  of  a  basic  soda 
lime  feldspar,  either  labradorite,  bytownite  or  anorthite,  and  dillage  or 
a  closely  related  nionocliuic  pyroxene,  a  rhombic  pyroxene  (enstatite  or 
hypersthene),  and  more  rarely  olivine.  Apatite  and  tbe  iron  ores  are 
almost  uuiversally  present  and  often  picotite,  chromite,  pyrrhotite,  more 
rarely  common  pyrites,  and  a  green  spinell.  Secondary  brown  mica  aud 
hornblende  are  common.    Quartz  occurs  but  rarely. 

Chemical  composition. — The  average  of  seven  analyses  as  given  by 
Professor  Zirkel  is  as  follows:  Silica  50.17,  alumina  16.39,  oxide  of 
iron  11.91,  lime  9.49,  magnesia  6.06,  potash  .93,  soda  2.67,  ignition  1.S4 
per  cent.    Specific  gravity,  2.85  to  3.10. 

Structure. — The  gabbro  structure  is  quite  variable.  Like  the  other 
plutonic  rocks  mentioned  they  are  crystalline  granular,  the  essential 
constituents  rarely  showing  perfect  crystal  outlines.  As  a  rule  the 
pyroxenic  constituent  occurs  in  broad  and  very  irregularly  outlined 
plates,  filling  the  interstices  of  the  feldspars  which  are  themselves  in 
short  and  stout  forms  quite  at  variance  with  the  elongated  lath-shaped 
forms  seen  in  diabases.  This  rule  is,  however,  in  some  cases  reversed, 
and  the  feldspars  occur  iu  broad  irregular  forms  surrounding  the  more 
perfectly  formed  i)yroxenes.  (Se^  very  coarse  gabbro  from  Monte  Fer- 
rate, near  Prato,  Italy,  No.  73056.)  Transitions  into  diabase  structure 
are  not  uncommon.  In  rare  instances  the  pyroxenic  constituents  occur 
in  concretionary  aggregates  or  kugels  as  in  the  peculiar  gabbro  from 
Smaalanene  in  Norway  (see  large  specimen  No.  38429).  Through  a 
molecular  change  of  the  pyroxenic  constitutent  the  gabbros  pass  into 
diorites  as  do  also  the  diabases.  A  beautiful  illustration  of  this  is  given 
in  the  gabbro  about  Baltimore,  Maryland,  described  by  Dr.  George  H. 
Williams,  and  represented  in  the  collections  by  specimens  36754  and 
36755.  Both  are  from  the  same  rock  mass,  but  one  is  a  typical  gabbro 
while  the  other  would  be  classed  as  a  diorite  if  judged  by  its  mineral 
composition  alone. 
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Colors. — The  prevailiug  colors  are  gray  to  nearly  black;  sonietimes 
greenish  through  decomposition. 

Classification, --The  rocks  of  this  group  are  divided  into  (1)  the  true 
gabbros — that  is.  plagioclase  diallage  rocks — and  (2)  norites  or  plagio- 
clase  brouzite  and  hypersthene  rocks.  Both  varieties  are  further  subdi- 
vided according  to  the  presence  or  absence  of  olivine.  We  then 
have : 

True  gabbro      =  Plagioclaso  -f  diallage. 
Olivine  gabbro  --=  Plagiooiase  +  diallage  and  olivine. 
Norite  ^=  Plagioclase  -f-  byperstheue  or  bronzite. 

Olivine  norto     =  Plagioobise  -f-  hyperatbene  and  olivine. 

Nearly  all  gabbros  contain  more  or  less  rhombic  pyroxene,  and  hence 
pass  by  gradual  transitions  into  the  norites.  (Illustrated  in  specimens 
38429,  39016  and  36754.)  Through  a  diminution  in  the  proportion  of 
feldspar  they  pass  into  the  peridotites,  and  a  like  diminution  in  the  jiro- 
portiou  of  pyroxene  gives  rise  to  the  so-called  forellenstein.  (Speci- 
ineus  36522  and  365J3.  from  Volpersdorf,  Silesia.)  Hyperite  is  the  name 
ffiveii  by  Tornebohm  to  a  rock  intermediate  between  normal  gabbro 
and  norite.    (Specimen  70416,  from  Norway.) 

Tbo  following  are  the  principal  localities  and  varieties  now  repre- 
sented : 

^<ihh'o:  Gilford  and  W^aterville,  New  Hampsbire,  37048,  37047,  and  27856;  heaver 
Bay,  Lake  County,  Minnesota,  26571  and  26632  ;  Wa^ihingtonville,  Orange 
County,  New  York,  36129 ;  Coycrack,  Lizard  District,  England  (tbe  diallage  rock 
of  De  la  Becbe),  39003;  Bamle,  Norway,  70410;  Volpersilorf,  Silesia,  36510  to 
36514  inclusive;  Scbmalenberg,  Prussia,  3G515  and  36516;  Monte  Ferrato,  near 
Prato,  Italy,  73050 ;  near  Porretta,  Province  of  Bologne,  Italy,  36517,  36518,  and 
Tmd;  Monte  Cavaloro,  Bologne,  Italy  (oligoklasit),  36519  and  73058;  Kijor, 
Soutb  Kussia,  38,809. 

^'«nitfl  gabhro :  Pigeon  Point,  Minnesota,  70611;  Pikesville,  Maryland,  69556; 
Owynn's  Falls,  Maryland,  3675:J;  Volpersdorf,  Silesia.  36520  to  36523,  inclnsive  ; 
Elfdalen,  Sweden,  36524;  Snarum,  Norway.  36525 ;  Bamle,  Norway,  36526;  An- 
son, Nortb  Carolina,  39016;  Ilcbester,  Maryland,  69552;  near  Baltimore,  Mary- 
land, 36754  and  36755 ;  the  last  a  gabbro  diorito  resulting  from  the  molecular 
alteration  of  the  gabbro  No.  36754,  both  samples  being  broken  from  tbe  same 
rock  mass. 

Norite:  Keeseville,  Essex  County,  New  York,  38744,  38748,  and  29346,  the  last  with 
garnets ;  Port  Kent,  New  York  (hyperite),  36125 ;  Kragero,  Norway  (hyperite), 
70416;  Ebersdorf,  Saxony  (hypersthenit^),  34680;  Radanthal,  Ilarz  Mountains, 
Germany  (hypersthenite  and  bronzite  anorthito  rock),  36527  and  73045  ;  Barro  do 
Pratorio,  Rio  Tubaras,  Province  of  Sta.  Cathariua,  Brazil  (olivine  norite),  69876; 
Baste  Harz  (bastite) ,  36528. 

"Ifperitkene  gahhro :  West  side  of  Ramsas  Mountain,  about  35  kilos  southeast  of 
Christiana,  Norway.  (Large  mass  on  special  pedestal,  38429).  This  rock  is  a 
.  peculiar  variety  of  gabbro  and  has  been  called  ^*  Potato  Rock  "  on  account  of  its 
fancied  resemblance  to  a  mass  of  potatoes  imbedded  in  a  matrix.  It  consists,  ac- 
cording to  Prof.  Meinich,  of ''  kugels,'  or  concretionary  nodules  of  greenish-brown 
labradorite,  greenish  oligoclase,  scales  of  brown  and  green  mica,  and  abundant 
magnetite.    It  occurs  associated  with  the  nickel  ores  of  Smalenene. 

H.  Mw.  129,  pt.  2 36 
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Diabase,  from  tli«  Greek  wonl  6tn/ittais,&pa.ssingovei;  so  called  bf 
Urongiiiurt  because  the  rock  passei*  by  iiisoiitiible  gradations  iutodiorite. 
Mineral  cmnpoaithn. — Tlic  cssrutial  coiistittieiits  of  diabase  lira  pin- 
gioclatie  feldspar  and  au^lte,  with  uearly  always  luaguetite  aiid  aputile 
iu  microscopic  proportions.  Tlie  common  accessories  aru  hornbleiido^ 
black  mica,  olivine,  ctistatit^e,  liy]icratlivne,  ortliocla8e,qiiartz,aDd  titanic 
iron.  Calcite,  chlorit*;,  horublcmU',  and  serpcutine  are  couiuiou  us  pro- 
ducts of  alteration.  Tbrough  a  molecular  change  kuowa  as  uraliciza- 
tion  the  augite  not  infreqneutly  becomes  converted  into  hornblumlu,  as 
already  described  {i»age  RlCJiand  the  rock  thus  passes  over  into  dioriCe. 
The  plagioclasB  may  be  labradorite,  oligoclase,  or  anorthite. 

Chemical  cemposUUni, — The  average  chemical  composition  as  givea 
by  Zirkel  is  us  follows  :  Silica,  4*J.51 ;  alumiua,  15.d0 ;  iron  protoxide, 

14.27;   lime,  8.20  j    maguet^ia, 

5.2') ,  iTOtash,  1.1C ;  soda,  3.3^ ; 
loss  b\  ignition  2.29  [>er  ccut 
Si>flcific  gravity,  2.8. 

iitrucittie. — Iu  structurothose 
locks  are  holo-crystalliuo  gran- 
ular, ^ery  rarely  showiug  any 
trace  of  amorphous  or  glassy 
base."  Karely  do  the  coiiolit- 
uents  possess  perfect  crystal 
outliucs,  but  are  more  or  less 
tuipeifect  and  distorted,  owiug 
to  mutual  interference  in  proc- 
ess of  foruiation,  the  granular 
]]}  pidiomorphic  structui'o  of 
Prof.  Koscubuscb.  The  augite 
in  the  typical  forms  occurs  iu 

""""■ ' " ""~"  hroail    and    sharply    angular 

plates  inclosing  tlio  elongated  or  latli-sbaped  crystal  of  plagioclase, 
giving  rise  to  a  structure  known  as  ophitic  (soe  Fig.  9C).  The  rocks  are, 
as  a  rule, compact,  line,  and  bomogeueous,  though  sometimes  jiorphyrilic 
and  rarely  amygdaloidal. 

Colors. — The  colors  are  somber,  varying  from  greenish  through  dark, 
gray  to  nearly  black,  tlio  green  color  being  due  to  a  disseminated  cblo- 
ritic  or  serpenttiious  pnHlnct  resulting  from  the  alteration  of  the  augite 
or  olivine. 

Clasiification.—Uvvo  priii(:ipal  varieties  are  recogiiizeil,  the  distinction 
being  based  upon  the  piesence  or  absence  of  the  mineral  olivine.     We  ■ 
thus  have:  (1)  Olivine  diabase,  or  diabase  containing  olivine,  and  (2) 
diabase  proper,  or  diiibase  without  obvine. 

*Milint;8iliscovi>ri-<1  tlin  |>ri>H>'Tiri>  of  n  ^.'Iiihh  Ii.ini- in  tliu  ilinbaacof  OmugeMuuntaia, 
Nuw  Ji-rsoy.    Auicricaii  Journal  i>f  .Science,  May,  1ft*. 
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Mauy  varietal  names  have  been  given  from  time  to  time  by  different 
authorH.    Gumbel  gave  the  name  of  leucophyr  to  a  very  cliloritic  dia- 
base-like rock  consisting  of  pale  green  augiteand  a  saassurite-Iikepla- 
gioclase.    (Specimens  36439  and  3G440,  from  Bavaria  and  the  Yosges.) 
The  same  authority  gave  the  name  epidiorite  to  an  altered  diabase  rock 
occurring  in  small  dikes  between  the  Cambrian  and  Silariau  formations 
iu  the  Fichtelgebirge,  and  in  which  the  augite  had  become  changed  to 
hornblende.    (Specimens  30370  and  70209,  from  Champ  St  Veron,  Bel- 
gium.)   Ho  also  designated  by  the  term  proterobase  a  Silurian  diabase 
consisting  of  a  green  or  brown  somewhat  fibrous  hornblende,  reddish 
augite,  two  varieties  of  plagioclase,  chlorite,  ilmenite,  a  little  magnetite, 
and  usually  a  magnesian  mica.    (Specimens  36435  to  36438,  inclusive, 
from  Bavaria,  Saxony,  and  the  Yogesen.)    The  name  ophite  has  been 
used  by  Pallarson  to  designate  an  augite  plagioclase  erux)tive  rock 
rick  in  hornblende  and  epidote  and  occurring  in  the  Pyrenees.    The 
researches  of  M.Levy  Kuhn  (Untersuchuugeu  iiber  pyreniiische  Ophite, 
luaag.  Dissertation)  and  others  have,  however,  shown  that  both  these 
constituents  are  secondary,  resulting  from  the  augite  alteration  and 
that  the  rock  must  be  regarded  as  belonging  to  the  diabases.    (Speci- 
mens 30477  to  36480,  from  France.) 

The  Swedish  geologist  Tornebohm  gave  the  name  sahlite  diabase  to  a 
dassofdiabasic  rocks  containing  the  pyroxene  sahlite,  and  which  oc- 
curred in  d^'kes  cutting  the  granite,  gneiss,  and  Cambrian  sandstones  in 
the  province  of  Smaaland  and  in  other  localities.  (Specimen  36441,  from 
Scotland).  The  name  teschenite  was  for  many  years  applied  to  a  class 
of  rocks  occurring  in  Moravia,  and  which,  until  the  recent  researches 
of  Bohrbach,  were  supposed  to  contain  nepheline,  but  are  now  regarded 
^merely  varietal  forms  of  diabase.  (Specimens  36529,  36530,  36531, 
*ud  36533.)  Variolite  is  a  compact  often  spherulitic  variety  occurring 
iQ  some  instances  as  marginal  facies  of  ordinary  diabase.  (Specimens 
73124  and  73125,  from  the  headwaters  of  the  Durance,  on  the  Franco- 
Italian  frontier.)  The  name  eukrite  or  eucrite  was  first  used  by  G.  Rose 
to  designate  a  rock  consisting  of  white  anorthite  and  grayish  green 
^gite  occurring  in  the  form  of  a  dike  cutting  the  carboniferous  lime- 
^ne  of  Uarlingford  district,  Ireland.  These  rocks  were  included  by 
^^f.  Zirkell  under  the  head  of  ^^  auorthitgesteine."  The  name  is 
^ow  little  used,  and  rocks  of  this  type  are  here  included  with  the  dia- 
'>a^.    (Specimens  35736  and  34828,  from  Finmark,  Norway.) 

The  diabases  are  among  the  most  abundant  and  widespread  of  our 
^called  trap  rocks  occurring  in  the  form  of  dikes,  intrusive  sheets  and 
'tosses.  They  are  especially  characteristic  of  the  Triassic  formations 
^f  the  Eastern  United  States. 

The  following  are  the  principal  varieties  and  localities  now  repre- 
•euted: 

'^^•^om;  Near  Calais,  Maiue,  70147;  Waterville,  New  Hampshire  (luica  diabase), 
^879;  Oasipee,  New  Hampsbiro  (iabrailorito  porphyry),  278r>:{;  Medford^MojKMK- 
ehnaetts,   26423;  Hingbara,   Massachusetts,  38377 ,  Oroen&^Ad,  lA.Maac\i\iMX\A) 
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38385;  Rocky  Hill,  Somerset  County,  New  Jersey ,  26843 ;  York  County,  Penoh 
sylvauia,  37020;  Qoose  Creek,  Loudoun  Coanty,  Red  Hoose,  Charlotte  Connty, 
and  Brandy  Station,  Culpeper  County,  Virginia,  28116, 73208,  and  73215;  Look- 
Yille,  North  Carolina,  73210 ;  Forder  Saltash,  Cornwall,  England,  39007 ;  Goto 
Saltash,  Cornwall,  England,  39008;  Craig  Park,  Glasgow,  Scotland,  70382  and 
70384 ;  Magdesprung,  Wolfshagen,  Bodenthal,  Blankenburg,  Altenbrak,  etc., 
Hartz  Mountains,  Germany,  3()42r),  36427,  36428,  36429,  36430,  36431 ;  Nassau, 
Germany,  36420,  36422.  :$6424,  aud  36425  ;  Anhalt,  Germany,  36432 ;  Ehrenbrcit- 
stein,  Prussia,  36419 ;  Naho,  Prussia,  36418,  and  36426 ;  Steinbach  and  Bomeck,  in 
the  Fiohtel  Gebirge,  36433  and  36434;  Boguschowitz,  Moravia  (teschenite), 
36529  to  36531  inclusive,  and  36533 ;  Koditz,  in  the  Fiohtel  Gebirge  (leakophyr), 
36439  ;  Breitenbach,  in  the  Voges  Mountains,  36440  ;  Hartz  Mountains  (ophite), 
6723;  Haute  Goronne,  France  (ophite),  36477  and  36478;  Bezien,  Heranet, 
France  (ophite),  :)6479 ;  Garraux,  Pyrenees,  France  (ophite),  36480;  Champ  St. 
Verou,  Brabant,  Belgium  (Epidiorite),  36370  and  70209;  Edinburgh,  Scotland 
(sahlitdiabase),  36441 ;  Hof,  in  the  Fichtel  Gebirge  (proterobase),  36435 ;  Baut- 
zen, Saxony  (proterobase),  36436  and  36437;  Sperberbach,  Hohwald,  in  the 
Vosges  Mountains  (proterobase),  364!^.  Hammerfest,  Province  of  Finmark,  Nor- 
way (Enkrite),  34828  and  35736. 
Olivine  diabase:  Addison,  Washington  County,  Maine,  37019  and  36843;  Tenant's 
Harbor,  Knox  County,  Maine,  39043;  Auburn,  Maine,  28533;  Lewiston,  Maine 
(very  rich  in  olivine),  37618 ;  near  Mine  La  Motte  Station,  Missouri,  70129;  Thet- 
ford  Hill.  Vermont  (drift),  35062  ;  Rio  Janeiro,  Brazil,  69904. 

7.  The  tukralites. 

Theralite  from  the  Greek  word  ^r^pav,  to  seek  eagerly. 

This  is  the  name  given  by  Professor  Eosenbusch  to  a  class  of  intru- 
sive rocks  consisting  essentially  of  plagioclase  feldspar  and  nepheline, 
aud  which  are  apparently  the  plutonic  equivalents  of  the  tephrites  and 
basanites.  Bocks  of  this  group  are,  so  far  as  now  known,  of  very 
limited  distribution. 

The  group  is  founded  by  Professor  Rosenbusch  upon  certain  rocks 
occurring  in  dikes  and  laccolites  in  the  Cretaceous  sandstones  of  the 
Crazy  Mountains  of  Montana,  and  described  by  Prof.  J.  E.  Wolflf,*  of 
Harvard  University. 

Mineral  composition. — The  essential  constituents  as  above  noted  are 
nepheline  and  plagioclase  with  accessory  augite,  olivine,  sodalite,  bio- 
tite,  magnetite,  apatite  and  secondary  hornblende,  and  zeolitic  minerals. 

Chemical  composition. — The  chemical  composition  as  given  by  Mr. 
Wolflf  of  a  sample  from  near  Martinsdale  is  as  follows:  Silica,  43.175; 
alumina,  15.23G;  ferrous  oxide,  7.607 ;  ferric  oxide,  2.668 ;  lime,  10.633; 
magnesia,  5.810;  potash,  4.070;  soda,  5.C8;  water,  3.571;  sulphuric 
anhydride,  0.94  per  cent. 

Structure. — The  rocks  are  holocrystalline  granular  thronghout. 

Colors. — These  are  dark  gray  to  nearly  black. 

The  theralites  so  far  as  known  have  an  extremely  limited  distribu- 
tion. The  group  is  represented  in  the  collection  only  by  samples  from 
Gordon's  Butt«,  and  Upper  Shields  River  basin  in  the  Crazy  Mouu- 


"^  Notes  on  the  Petrography  of  the  Crazy  Mountains  and  other  localities  in  Mon- 
tana, hy  J.  £.  Wolfif.    Also  Neues  Jahrb.,  1885,  i,  p.  69. 
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tains,  Montana,  70599  and  73133;  and  Jaguecy,  Xirinca,  Eio  Biberiai 
Province  of  Sao  Paulo,  Brazil,  70023. 

8.  The  peridotites. 

Peridotite,  so  called  because  the  mioeral  peridot  (olivine)  is  the  chief 
constituent. 

Mineral  composition, — The  essential  constituent  is  olivine  associated 
nearly  al^^ays  with  chromite  or  picotite  and  the  iron  ores.  The  com- 
mon accessories  are  one  or  more  of  the  ferro-magnesian  silicate  minerals 
angite,  hornblende,  enstatite  and  black  mica;  feldspar  is  also  present 
in  certain  varieties  and  more  rarely  apatite,  garnet,  sillimanite,  perow- 
Bkite  and  pyrite. 

Ohemical  composition. — The  chemical  composition  varies  somewhat 
with  the  character  and  abundance  of  the  prevailing  accessory.  The 
following  table  shows  the  composition  of  several  typical  varieties : 


I. 

41.58 
0.14 

49.28 
0.11 

II. 

43.84 
1.14 

4i.;o 

1.71 
8.76 

0.42 
0.12 

III. 

- 

30. 103 
4.04 

29.176 
d.951 
4. 315 

11.441 
0.446 
0.276 

Trace. 

IV. 

V. 

38.01 
5.32 

23.29 
4.11 
6.70 
4.02 

VI. 

Silica 

42.94 
10.87 
16.32 
0.07 
3.47 
10.14 

45.08 

AIllniinA  .««--r#TT#r«r. ....*--. T 

6.28 

^Agncsia  ........................................... 

34.76 

Lime. 

2.15 

Iron  scsqiiioxido.. 

0.12 

Xrun  vrotoxide .* 

7.40 

Obroaie  oxido 

0.2G 

IfnnganeiHf 

Trace. 
0.15 
0.90 

l*fvtaiih 

0.22 
4.15 

Soda 

Nickel  oxide 

0.34 
1.72 

Water  and  icmition 

1.06 
3.287 

6.660 
2.93 

6.09 

2.88 

10.60 
2.83 

1.21 

Snecifio  gravity 

3.209 

(I)  Duuite:  Macon  county,  North  Carolina.  (II)  Saxonite:  St. 
PaoPs  Kocks,  Atlantic  Ocean.  (Ill)  Picrite:  Nassau,  Germany.  (IV) 
Hornblende  Picrite:  Ty  Cross,  Anglesia.  (V)  Picrite:  Little  Deer 
Isle,  Maine.    (VI)  Lherzolite :  Monto  Eossi,  Piedmont. 

Structure. — The  structure  as  displayed  in  the  difterent  varieties  is 

aomewhat  variable.    In  the  dunite  it  is  as  a  rule  even  crystalline  gran- 

nlar,  none  of  the  olivines  showing  perfect  crystal  outlines.    (Specimen 

3G845  from  North  Carolina.)    In  the  picrites  the  augite  or  hornblende 

often  occurs  in  the  form  of  broad  plates  occupying  the  interstices  of  the 

olivines  and  wholly  or  partially  inclosing  them,  as  in  the  hornblende 

picrite  of  Stony  Point,  New  York,  No.  38339.    The  saxonites  and  Iher- 

zolites  often  show  a  marked  porphyritic  structure  produced  by  the 

development  of  large  pyroxene  crystals  in  the  fine  and  evenly  granular 

ground  mass  of  olivines.    (Specimen  35758  from  Norway.    See  also  Fig. 

97,  as  drawn  by  Dr.  G.  H.  Williams.)    The  rocks  belong  to  the  class 

designated  as  hypidiomorphic  granular  by  Professor  Bosenbuseh,  that 

is  roeks  composed  only  in  part  of  minerals  showing  crystal  faces  ^^ecu.- 

Uar  to  tiieir  species. 
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Colors. — The  prevailing  colors  are  green,  greenish-gray,  yellowisb-      1 
green,  dark  green  to  black.  1 

Nometiclatttre  and  classification. — Mineralogically  and  geologically  i^ 
will  be  observed  the  peridotites  bear  a  close reHemblance  to  the  olivine 
diabases  and  gabbros,  from  which  tliey  ditfer  only  iu  tbe  absence  c^ 
feldspars.  Indeed,  Prof. . I iidd  has  shown  that  the  gabbros  and  diabaf*-* 
Iwtb  in  places  pass  by  insensible  gradations  into  peridotites  tbroDg*  "Vi 
a  grailnal  diminution  in  the  amonnt  of  their  feldspathic  constitnent^s- 
Dr.  Wadswoitb  would  extend  the  term  jieridotite  to  inclnde  rocks  ci^f 
tbe  same  composition,  bat  of  meteoric  as  well  as  terrestrial  origir'Vi 
tbe  condition  of  tbe  included  iron,  whether  metallic  or  as  an  oxiil  '^ 
being  cwiisidereil  by  him  as  nonessential,  since  native  iron  is  also  fonn  ^^1 
occasionally  iu  terrestrial  rocks,  as  the  Ureenlnnd  basalts  and  son*  ^ 
diabat^es. 

In  classifying  the  i>eridotites  the  varietal  distinctions  are  based  npo*^ 
the  prevailing  accessory  mineral.    Wc  thus  have: 
Jhtnite,  consisting  essentially  of  olivine  only. 
Haxonite,  consisting  essentially  of  olivine  and  enstatite. 
Picrite,  consisting  essentially  of  olivine  and  augite. 
Hornblende picrite,  consisting  essentially  of  olivine  and  hornblende. 
Wehrlile  (or  eulysite),  consisting  essentially  of  olivine  and  diallage. 
Lkerzolite,  consisting  essentially  of  olivine,  enstatite,  and  angite. 
The  nanie.Dnnite  was  first  nsed  by  Ilochstetter  and  applied  to  th^^ 
oUvine  rock  of  Mount  Dnn,  New  ^^oaland.    (Specimen  70340.)    Sasonit^^ 
was  given  by  Wadswortb,  rocks  of  this  tyj)o  being  prevalent  in  Sai:^    ' 
ony.   The  same  rock  has  sinc^^ 
been    named    Harzburgite   b^»^ 
Ifosenbuscb.    The  name  Lhet^  " 
zolite  is  from  Ijake  Lherz  in  th^^ 
Pyrenees. 

Tbe  peridotites  are,  as  a  mle-r^ 
highly  altered  rocks,  the  olde^^ 
forms  showing   a  more  or  les^^ 
cotngilete  transformation  of  tbeii^^'^ 
original  constitaeuts  into  a  va-^ — ' 
riety  of  secondary  minerals,  the^" 
olivine  going  over  into  serpen- 
tine or  talc  and  the  augite  or 
hornblende  into  chlorite.    The 
more  common  result  of  tbe  alter- 
ation  of    peridotitic    rocka  is 
Mwso  BTL^ci,  us  o.  j-o,<,..nB.T><-  i.H«K2ou™-         ,i,g  couvcrision  into  serpentine, 
which  takes  place  through  the  hydration  of  the  olivine  and  tbe  liber- 
ation of  free  iron  oxides  and  chalcedony.    (See  Fig.  97.)  Becent  inves- 
tigations have  shown  that  a  large  shar<^of  tbeserpentinous  rocks  were 
thus  originated.    Hence  a  part  of  the  serpentines  are  here  exhibited. 


FiR.  OT. 
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(See  specimens  39014,  70137,  and  7055G,  from  Cjilifornia,  Eup^land,  New 
York  State.)  Those  resnlting  from  the  hydration  of  other  magnesian 
silicate  minerals  are  to  be  found  grouped  with  the  unaltered  rocks  of 
the  same  nature.    (8ee  also  exhibit  illustrating  the  origin  of  serpentine.) 

It  is,  perhaps,  as  yet  too  early  to  state  definitely  that  all  x)eridotites 
areemptive.  In  many  instances  their  eruptive  nature  is  beyond  dis- 
pute. Others  are  found  in  connection  with  the  crystalline  schists,  so  sit- 
uated as  to  suggest  that  they  may  themselves  be  metamorphic*  Owing 
to  their  basic  nature  and  low  fusing  jwints  the  i)eridotites  have  not,  as  a 
rule,  been  productive  of  ]>ronounced  contact  metamorphism.  They  have 
of  late  excited  considerable  interest  from  their  supposed  connection  with 
the  origin  of  the  diamond.  (See  under  head  of  picrite  porphyrites, 
p.  585.) 

The  peridotites  are  rocks  of  wide  distribution,  but  covering  compara* 
lively  limited  areas.  The  following  are  tiie  i)rincipal  varieties  and 
localities  rei)resented : 

J)unite:  N<*ar  Webster,  North  Carolina,  39131  and  29004;  CornDclnni  Hill,  Macon 
County,  North  Carolina,  3()};;<4r>;  VVako  County,  North  Carolina  (serpentine), 
39030;  Red  Hill,  Plumas  County,  California,  IWaOl ;  Cumberland,  Uliode  Island 
(Cumberlandite),  39034;  Dun  Mountain,  New  Zealand,  70346. 

^aionite:  San  Francisco,  California,  39014 ;  Kiddle,  Oregon,  70G00;  Lizard  district, 
Cornwall,  England  (serpentine),  39011 ;  Cadg\\ith  district,  Cornwall,  England 
(serpentine),  70137;  noarTromsoe,  Norway,  35758. 

-fkrite:  llchest«r,  Maryland,  69551 ;  Little  Deer  Isle,  Maine,  39014;  Clickerton, 
Cornwall,  England,  39010;  Bied^nkoif,  Hesse  Nassan,  Prussia,  36578,  (Palneopik- 
rite)  36579;  Tringenstein,  Nassua,  36580. 

-BoTRhlende  Picrite :  Stony  Point,  New  York,  1^39.    Madison  County,  Montana. 
Wherlile  {EulynUe):  Near  Red  Bluff,  Madison  County,  Montana,  70675;  Volpersilcrf, 
Silesia,  .34766;  Schriesheim,  Baden,  36581;  Terra  di  Zanscbetta,  Bologna,  Italy, 
36584  and  3()585;   Monte  Ferrato,  near  Prato,  Florence,  Italy,  7305?. 

-thtrzoHk:  Lherz,  France,  38240;  Areige,  France,  6731;  Argnenos,  Haute  Garonne, 
France,  136582 ;  Fauraft,  Markirch,  in  the  Vosages  Mountains,  3<)585. 

The  following  are  so  much  altered  that  they  can  be  designated  simply 
terpentines : 

Deer  Isle,  Maine.  39047 ;  Lynnfield,  Massachusetts,  70140  ;  lloosac,  Berkshire  County, 
Massachusetts,  27205;  Russell,  Massachusetts,  38403;  Blaudford,  Massachusetts, 
38405;  Bare  Hills,  near  Baltimore,  Maryland,  :n'435;  Saliwick  Lake,  Alaska, 
37027;  Kupperberg,  in  the  Fichtelgebirgc,  Bavaria,  36583;  Greipendorf,  Saxony, 
36673;  Waldheim,  Saxony,  :^)675;  Ranenthal,  Vosges  Mountains,  36587 ;  Grum- 
berg,  Silesia,  34765;  Japan,  27136. 

9.  The  pyroxknites. 

Pyroxenite,  a  term  applied  by  Dr.  Hunt  t  to  certain  rocks  consist- 
ing essentially  of  minerals  of  the  pyroxene  group,  and  which  occurred 
both  as  intrusive  and  as  beds  or  nests  intercallated  with  stratified 
rocks.  The  curator  here  follows  the  nomenclature  and  classification 
adopted  by  Dr.  G.  H.  Williams.^ 


*Sce  Kalkowsky's  Elements  der  Lithologie,  p.  242. 
t  Geology  of  Canjida,  186:J,  p.  (i67. 
'  t  American  Geologist,  vol.  i,  July,  1890,  pp.*3^)-4^. 
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in  most  instances  the  names  which  have  been  applied  to  the  Tertitty 
and  post-Tertiary  effasives  differ  from  those  applied  to  rocks  of  the 
Paleozoic  ages,  of  which  they  may  be  otherwise  almost  exact  equiva- 
lents.* The  following  table  shows  the  relationship  snch  as  exists  be- 
tween the  Platonics  and  the  elfusives  so  far  as  now  known  : 


Pintonica. 


Paleo  volcanic. 


KffiiMlvcs. 

I 


NeoTiilciinic. 


Qranitea ■ 

Syenites 

Nepheline  SyeniteA 

DioriteH 

QabbrcM,  Korites,  Diabases. 


Quartz  porphj-ries !  Lipar«tes. 

Quartz-  -free  x)orph.vrie8 ,  Trachytes. 


Theralites 


(Xot  known) 

Porphy  rites 

Melaphyra  and  Angite  porphy- 

rites. 
(Not  known) 


Peridotitos i  Pirrite  porphyritea 

Pyroxenites !  (Not  known) 

(Not  known) do 

Do do 

Do do 


Kcpheline  Phonolites. 

Andesites. 

HasaltH. 

Tbephrit^'s    and    BasanitM  (it 

part). 
Limburgitcs. 
Augitites  (?). 
Leacito  Rocks. 
Nephelino  Rooks. 
Melilite  Kocks. 


In  the  collections  theoflfusives  are  arranged  in  the  onler  given  l)elow: 
(1)  Quartz  porphyries,  (2)  Liparites,  (3)  Quartz-free  porphyries,  (4) 
Trachytes,  (5)  Phonolites,  (C)  Porphyrites,  (7)  Andesites,  (8)  Melaphyra 
and  Augite  porphyrites,  (9)  Basalts,  (10)  Tephrit^s  and  Basanites,  (U) 
Picrite  porphyrites,  (12)  Limburgites  and  Augitites,  (13)  Leacite  Bocks, 
(14)  Nepheline  Eocks,  and  (15)  Melilite  Eocks. 

1.  The  QUARTZ  porphyries. 

Composition. — ^The  mineral  and  chemical  composition  of  the  quartz 
porphyries  is  essentially  the  same  aa  that  of  the  granites,  from  which 
they  differ  mainly  in  structure.  Their  essential  constituents  are  quartz 
and  feldspar,  with  accessory  black  mica  or  hornblende  in  very  small 
quantities;  other  accessories  present,  as  a  rule,  only  in  microscopic 
quantities,  are  magnetite,  pyrite,  hematite,  and  epidote. 

Structure. — The  prevailing  structure  is  porphyritic.  To  the  nusiided 
eye  they  present  a  very  dense  and  compact  groundmass  of  uniform  red- 
dish, brown,  black,  gray,  or  yellowish  color,  through  which  are  scattered 
clear  glassy  crystals  of  quartz  alone,  or  of  quartz  and  feldspar  together. 
The  quartz  differs  from  the  quartz  of  granites  in  that  here  it  was  tbe 
first  mineral  to  separate  out  on  cooling,  and  hence  has  taken  on  a  more 
perfect  crystalline  form ;  the  crystal  outlines  of  the  feldspar  are  also 
well  defined.  Under  the  microscope  the  groundmass  in  the  typical 
porphyry  is  found  to  consist  of  a  dense  felt-like  or  felsitic  irresolvable 

*  The  Curator  has  not  felt  it  incumbont  upon  himself  here  to  sabstitnte  otber  ^ 
Dames  for  those  now  commonly  accepted  by  tho  best  authorities.    Sach  a  prooeediof 
would  only  increase  the  confusion  now  existing. 
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sabstance,  which  chemical  analysis  shows  to  be  also  a  mixture  of  qnartz- 
086  and  feidspathic  material.  The  porphyritic  quartzes  show  frequently 
a  marked  corrosive  action  from  the  molten  magma,  the  mineral  having 
again  been  partially  dissolved  after  its  first  crystallization.  (Fig.  3, 
PI.  oxx.)  This  difiference  in  structure  in  rocks  of  the  same  chemical 
composition  is  believed  to  be  due  wholly  to  the  different  circumstances 
nnder  which  the  two  rocks  have  solidified  from  a  molten  magma.  The 
structure  of  the  groundmass  is  not  always  felsitic,  but  may  vary  from 
a  glass,  as  in  the  pitchstones  of  Meissen,  Isle  of  Arran,  and  the  Lake 
Lugano  region,  through  spherulitic,  micropegmatitic,  and  porphyritic 
to  perfectly'  microcrystalline  forms  as  in  the  microgranitea.  This  dift'er- 
ence  in  structure  may  be  best  understood  by  reference  to  transparencies 
Nos.  39075  and  39078  in  the  windows  and  to  PI.  oxx,  which  show  the 
microscopic  structure  of  (1)  granite  from  Sullivan,  Hancock  County, 
Maine,  (2)  micropegmatite  from  Mount  Desert,  Maine  (specimen  70041 ), 
and  (3)  a  quartz  porphyry  from  Fairfield,  Pennsylvania. 

Marked  fiuidal  structure  is  common  as  shown  by  the  specimens  in 
the  structural  series  Nos.  35946  and  35959,  and  also  in  specimens 
35959  and  26570,  from  Massachusetts  and  Minnesota.    (See  PI.  cxxvii.) 

Colors. — The  colors  of  the  groundmass,  as  above  noted,  vary  through 
reddish,  brownish  gray  to  black  and  sometimes  yellowish  or  green. 
The  porphyritic  feldspars  vary  from  red,  pink,  and  yellow  to  snow- 
white  and  often  ])resent  a  beautiful  contrast  with  the  groundmass,  form- 
ing a  desirable  stone  for  ornamental  purposes.  (Specimens  36244  and 
36245,  from  Elfdalen,  Sweden.) 

Classification  and  nomenclature. — Owing  to  the  very  slight  develop- 
ment of  the  accessory  minerals  mica,  hornblende,  etc.,  it  ha«  been 
found  impossible  to  adopt  the  system  of  classification  and  nomencla- 
ture used  with  the  granites  and  other  rocks.  Vogelsang's  classifica- 
tion as  modified  by  Kosenbusch  is  based  upon  the  structure  of  the 
groundmass  as  revealed  by  the  microscope.    It  is  as  follows : 

Groundmass  bolocrystalline  granular Micro-graoite. 

Groundmass  holocrystalline,  but  formod  of  quartz  and  feldspar, 

agl^regates  rather  than  district  crystals Granopbyr. 

Groundmass  felsitic Felsophyr. 

Gronndmass  glassy Vitropbyr. 

Intermediate  forms  are  designated  by  a  combination  of  the  names  as 
granofelsophyr,  felsovitrophyr^  etc.  The  name  felsite  is  often  given  to 
rocks  of  this  group  in  which  the  porphyritic  constituentB  are  wholly 
lacking,  as  in  specimens  No.  38031  and  69571,  from  Saugus  and  Nahant, 
Massachusetts.  The  names  felstone  and  petrosilex  are  also  common, 
though  gradually  going  out  of  use.  Elvanite  is  a  Cornish  miners' 
term  and  too  indefinite  to  be  of  great  value.  (Specimen  36188,  from 
Ck>mwall,  England).  Eurite^  now  little  used,  applies  to  felsitic  forms 
Boch  as  specimens  38245,  38254,  and  38259,  from  Jura,  France.  The 
nwne^feUite-^tchstone  or  retinite  has  been  given  to  a  glassy  form  with 
pitch-like  luster  such  as  occurs  in  dikes,  cutting  the  old  teOi  %^\x^^\AVk^ 
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on  the  Isle  of  Arran.  Kugel  porphyry  is  a  name  given  by  German 
writers  to  varieties  showing  spheroids  with  a  radiating  or  concentric 
structure.  (Specimen  36235,  from  Baden.)  Micropegmatite  is  the  term 
not  infrequently  applied  to  such  as  show  under  the  microscope  a  peg- 
matitic  structure.  (Specimen  70041,  from  Mount  Desert,  Maine,  and 
Fig.  2,  PI.  cxx.)  Various  popular  names  as  leopardite  and  toadstone  are 
sometimes  applied  to  such  as  Nos.  27587  and  35722,  from  near  Ohar- 
lotte,  North  Carolina,  and  the  peculiar  spherlitic  form,  from  Newbury, 
Massachusetts,  No.  70138. 
The  following  localities  and  varieties  are  represented : 

Microgranite  :  Fried richsrodo,  Germany,  70234,  70744,  and  Jf02&l ;  Mnhlentbal,  Pop- 
penberg  and  Auersberg.  In  the  Harz  Mountains,  Germany  36223,  30289,  aod 
3G224;  Nassau,  Saxony  36225;  Norway  70250;  Elfdableu,  Sweden  36838;  Cata- 
lonia, Spain,  30233;  Liskeard,  Wheal  Busy  and Peuhall  Moor,  Cornwall,  England, 
36228,  36229,  and  36231. 

Granophyr  :  Kirueckthal  and  Barr  Alsace,  in  the  Voges  Mountains,  Germany,  36234 
to  36239  inclusive;  Lake  Lugano  (Lago  di  Lugano)  Switzerland, 36606,  36608, 
36609,  and  36(U1 ;  Mount  Desert,  Maine  (micropegmatite)  70038,  70041,  70042. 

FeUophyr :    Albany,  Mount  Kearsarge,  Waterville,  New  Hampshire,  27973,  29599, 
29591,  29601,  29605 ;  Marbloliead,  Massachusetts,  35953,  35955,  35956,35959,  35961; 
Nahaut,  Massachusetts,  69671 ;  Saugns,  Massachusetts,  38031 ;  Newbury,  Massa- 
chusetts, 70138;    Hyde  Park,  Massachusetts,  35942;  Hingham,  Maasachnsetts, 
35943  ;  Charlotte,  North  Carolina,  35722  and  27587  ;  St.  Francois,  Iron  and  Stone 
Counties,  Missouri,  26406,  26341,  26593;  Lake  County,  Minnesota,  26570  and  26630; 
Bradon,  Wisconsin,  2a'>03 ;  Park  County,  Colorado,  68943  and  68921 ;  Lake  County, 
Colorado,  68861  and  68901 ;  Washoe  District,  Nevada,  24052  and  24071 ;  St.  Catii- 
arine,  Brazil,  69860 ;  Cornwall,  England,  36188 ;  Isle  of  Arran,  Scotland,  70375  and 
70378  ;  Freiberg,  Adorf,  Wcrdan,  Grimma.  Erdmansdorf,  and  Schoeneck,  Saxony, 
38351,  3867  to  3S70,  inclusive,  36227,  36248,  and  73109 ;  Dossenheim,  Haudschnb- 
sheim,  and  Weinham,  Baden,  36242,  36246,  and  36255;  Odenwald,  Germany,  mUl 
and  36243;  Jura,  France,   38259,  38245,  and  38254;  Poeplitz,  Bohemia,  34808; 
Danemora  and  Elfdalen,  Sweden,  36250,  36244,  36245,  and  36247 ;  Isle  of  Hogland, 
Russia,  27550. 

rUrophyr  :  Meissen  and  vicinity,  Saxony,  3631,  3642,  3872,  3876  to3880  inclnsive,  4115, 
34678,  36i52,  362,^>8,  36259;  Auer  and  Recoaro,  in  the  Tyrol,  36253,  38879;  Lake 
Lugano  region,  Switzerland,  73121 ;  Isle  of  Arran,  Scotland,  31)200  and  70374. 

2.  The  liparites. 

Mineral  composition, — These  rocks  may  be  regarded  as  the  younger 
equivalents  of  tbe  quartz  porphyries,  or  the  volcanic  equivalents  of  the 
granites,  having  essentially  the  same  mineral  and  chemical  composition. 
The  prevailing  feldspar  is  the  clear  glassy  variety  of  orthoclase known 
as  sanidin ;  quartz  occurs  in  quite  perfect  crystal  forms  often  more  or 
less  corroded  by  the  molten  magmas,  as  in  the  porphyries,  and  in  the 
minute,  six-sided,  thin  platy  forms  known  as  tridymite.  The  accessory 
minerals  are  the  same  as  those  of  the  granites  and  quartz  porphyries. 

Chemical  composition. — Below  is  given  the  composition  (I)  nevadite, 
from  the  northeastern  part  of  Chalk  Mountain,  Colorado,  as  given  by 
Cross.*    (II)  That  of  a  rhyolitic  form,  from  the  Montezuma  Bange, 

*  Geology  and  Mining  Industry  of  Luadville,  Monograph  xii,  U.  S.  Geological  Sur- 
rejy  p.  349. 
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Nevada,  as  given  by  King,*  and  (III)  that  of  a  black  obsidian  from  the 
Tellowstone  National  Park,  Wyoming,  as  given  by  Iddiugs.f 
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Colors, — These  are  fully  as  variable  as  in  the  quartz  porphyries ; 
vrhite,  though  all  shades  of  gray,  green,  brown,  yellow,  pink,  and  red 
fire  common.  Black  is  the  more  common  color  for  the  glassy  varieties 
of  obsidian,  though  they  are  often  beautifully  spotted  and  streaked  with 
red  or  reddish-brown  as  shown  in  samples  72855  and  72856  from  the 
Tellowstone  Park,  in  35268  from  Glass  Buttes,  Oregon,  70252  from  Ma- 
raratio,  Mexico,  16248  from  the  Caucasus,  and  11894  from  Japan. 

Structure. — The  liparites  present  a  great  variety  of  structural  fea* 
tures,  varying  from  holocrystalline,  through  porphyritic  and  felsitic  to 
clear,  glassy  forms.  These  varieties  can  be  best  understood  by  refer- 
ence  to  the  collections  and  Plates  cxxviii  and  oxxix,  prepared  from 
photographs.  Fig.  1,  PI.  cxxviii,  is  that  of  the  coarsely  crystalline 
variety  nevadite  from  Chalk  Mountains,  Colorado;  Fig.  2  is  that  of  a 
common  felsitic  and  porphyritic  type ;  Fig.  3  is  that  of  the  clear,  glassy 
form  obsidian ;  Fig.  4  shows  also  an  obsidian,  but  with  a  pumiceous 
stmcture ;  Figs.  1  and  2  on  PI.  cxxix  show  the  hollow  spherulites  or 
lithophysse,  which  have  beeu  studied  and  described  by  Mr.  J.  P. 
Iddings,  of  the  U.  S.  Geological  Survey .|  Such  forms  are  regarded 
by  Mr.  Iddings  as  resulting  <^  from  the  action  of  absorbed  vapors 
upon  the  molten  glass  from  which  they  were  liberated  during  the 
process  of  crystallization  consequent  upon  cooling."  A  pronounced 
flow  structure  is  quite  characteristic  of  the  rocks  of  this  group  as  indi- 
cated by  the  name  rhyolite.  (See  large  sample  of  obsidian  No.  72853, 
from  Yellowstone  National  Park).    The  microscopic  structure  of  a  lip- 


*  Geological  Exploration  40th  Parallel,  vol.  i,  p.  65^. 
t  Annnal  Report  U.  S.  Geological  Survey,  1885-'d6,  p.  2S2. 

X  Obttdian  Cliff,  Yellowstone  National  Park,  Annaal  Report  U.  S.  Geological  Sorrey, 
1886-^80. 
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arite  from  High  Bock  Canon  Nevada  (35441),  is  shown  in  the  colored 
transparency  in  the  window  (39079).  Transitions  from  compact  obsidian 
into  pumiceous  forms,  due  to  expansion  of  included  moisture,  are  com- 
mon, as  shown  in  the  samples  from  the  Mono  Graters  in  California  and 
those  from  the  Lipari  Islands. 

Classification  and  nomenclature. — The  following  varieties  are  now 
generally  recognized,  the  distinctions  being  based  mainly  on  structural 
features,  as  with  the  quartz  porphyries.  We  thus  have  the  granitic- 
appearing  variety  nevadite.  The  less  markedly  granular  and  porphyritic 
variety  rhyolitdj  and  the  glassy  forms  hyaloliparitej  hyaline  rhyoUtej  or 
obsidian  as  it  is  variously  called.  Hydrous  varieties  of  the  glassy  rock 
with  a  dull  pitch-like  luster  are  sometimes  called  rhyolite  pitcftstane. 

The  name  rhyolitCj  from  the  Greek  word  /5eai,  to  flow,  it  may  be  stated, 
was  applied  by  Eichtofen  as  early  as  18G0  to  this  class  of  rocks  as  occur- 
ring on  the  southern  slopes  of  the  Carpathians.  Subsequently  Both  ap- 
plied the  name  liparite  to  similar  rocks  occurring  on  the  Lipari  Islands. 
The  first  name,  owing  to  its  priority,  is  the  more  generally  used  for  the 
group,  though  Professor  Eosenbusch  in  his  latest  work  has  adopted 
the  latter.  The  name  nevadite  is  from  the  State  of  Nevada  and  was 
also  proposed  by  Eichtofen.  The  name  obsidian  as  applied  to  the 
glassy  variety  is  stated  to  have  been  given  in  honor  of  Obsidius,  its 
discoverer,  who  brought  fragments  of  the  rock  from  Ethiopia  to  Borne. 
The  name  pantellerite  has  been  given  by  Eosenbusch  to  a  liparite  in 
which  tiie  porphyritic  constituent  is  anorthodase. 

The  following  localities  and  varieties  are  now  represented : 

Nevadite:  Ten  Mile  District,  Summit  County,  Colorado,  36872  and  36392;  Chalk 
Mountain,  Lake  and  Summit  Counties,  73176 ;  Apati,  Hungary  (Folso-Kevadite) 
362G9. 

Bhyoliie :  Near  Cortez,  Nevada,  35361 ;  Golanda  Canon,  Sonoma  Range,  Nevadai 
35327  ;  south  end  of  High  Rock  Cafion,  Nevada,  35357 ;  south  end  of  Ha-wa-wa 
Mountains,  Utah,  35308  ;  Beaver  Head  Cafion,  Montana,  :^779 ;  south  of  Cherry 
Creek,  west  side  of  Madison  Valley,  Madison  County,  Montana,  72945 ;  Mount 
Sheridan,  Wyoming,  38835 ;  Yellowstone  Cafion,  Yellowstone  Park,  Wyoming, 
28829 ;  summit  of  Flat  Mountain,  Wyoming,  28643 ;  Pima  and  Cochiel  Counties, 
Arizona,  28578  ;  Rattle-snake  Hill  and  Querida,  Custer  County,  Colorado,  36871, 
36868,  nnd  36870 ;  Hidalgo,  Sauta  Rosa,  Zacatecas  and  Tezintlan,  Mexico,  34995, 
37734,  37689,  37730,  and  37987;  Bear  Creek  Falls,  Shasta  County,  California, 
70591 ;  Schcmnitz,  Eisenhach,  Hlinik,  Glashntte,  Nagy  Tolesva,  Kremnitz,  Hun- 
gary, 34590,  36263,  36267,  36266,  36264,  36270,  36271,  36265,  36268,  and  70122; 
Berkune  and  Kuckstein,  in  tho  Siebcngebirgo,  Prussia,  36261,  and  36262. 

HyalO'liparite;  obsidian:  Crater  south  side  of  Mono  Lake,  California,  22901  and  22tito ; 
t&id.( pumiceous  forms),  22904  and  22907  ;  Mono  Lake,  8  specimens  showing  com- 
pact and  pumiceous  forms,  29630,  29631,  37210,37211;  same  locality,  showing 
spherulites,  35274 ;  Upper  Pit  River,  California,  1675 ;  Deer  Creek  Meadows 
(spherulitic),  38364  ;  Glass  Buttes.  Oregon,  35268  and  35267 ;  Coyote  Spring8,Utah, 
35265;  Beaver  Valley,  Utah,  35269;  obsidian  clififs  in  the  Yellowstone  National 
Park,  10569,  18969,  72855  and  72856 ;  the  same  locality  (spherulitic  forms),  18969, 
28921,  29106,  10574,  29107,  70676,  aud  28979;  the  same  locality,  with  lithophysis 
72852;  Obsidian  cafion,  Yellowstone  National  Park,  28922,  28923,  and  10570; 
between  Madison  River  aud  Shoshone  Lake,  Wyoming,  28914  and  28917;  soath 
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base  of  Mount  Washburu,  Wyoming,  28975;  east  sido  of  Snake  River,  Wyoming, 
37273  ;  Marartoo,  Magdalena,  Micboacan  and  Rio  del  Norte,  Mexico,  70252,35780, 
19536,  and  19,547  ;  San  Juan  de  los  Llanos,  Mexico  (perlitic),  38130 ;  Guatemala, 
35587 ;  Alaska,  Beach  near  Nonikaket  River,  6384 ;  island  of  Lipari,  36184  and 
36143;  (8  specimens  showing  common  types)  i6Jd.,  36284  ;  Ascension  Island,  36281 ; 
New  Zealand,  36110;  Mayor  Island,  Bay  of  Plenty,  New  Zealand.  70345;  North- 
east Iceland,  72810 ;  Mount  Gokshi  in  the  Caucasus,  16248 ;  Tokaz,  Hungary,  36280; 
Japan,  11894  ;  Granada,  Spain  (perlitic),  35720. 
tyalo-Hparitej  pitchstone. — North  slope  of  Salient  Mountain,  Nevada,  35402 ;  Esmer- 
alda district,  Nevada,  15567  and  15562;  south  end  of  Carson  Lake,  Nevada, 
35351;  Clear  Creek,  Colorado,  36988;  Rio  Grande,  Colorado,  5124;  Sonora, 
Mexico,  7058;  Grand  Cafion  Yellowstone  River  (porphyritic),  36830  ;  Spring 
Valley,  Utah  (spherulitic),  1025 :  Mount  Rotaro,  Isle  of  Ischia,  36282 ;  Gallatin 
Valley,  Montana,  73116. 

3.  Tub  outhoclase  or  quartz-frkb  porphtribs. 

Mineral  composition, ^The  essential  constituents  are  the  same  as 
hose  of  syenite.  They  consist  therefore  of  a  compact  porphyry  groand  - 
uass  with  porphyritic  feldspar  (orthoclase)  and  accessory  plagioclase, 
[uartz,  mica,  hornblende,  or  minerals  of  the  pyroxene  group.  More 
arely  occur  zircon,  apatite,  magnetite,  etc.,  as  in  the  syenites. 

Chemical  composition. — Being  poor  in  quartz  these  rocks  are  a  trifle 
fiore  basic  than  the  quartz  porphyries  which  they  otherwise  resemble. 
-be  following  is  the  composition  of  an  orthoclase  porphyry  from  Pre- 
lazzo  as  given  by  Kalkowski  :*  Silica,  64,45 ;  alumina,  1G.31;  ferrous 
side,  6.49 ;  magnesia,  0.30 ;  lime,  1.10 ;  soda,  5.00 ;  potash,  5.45 ;  water, 
•85  per  cent. 

Structure, — Bxcepting  that  orthoclase  is  the  porphyritic  constituent 
hey  are  structurally  identical  with  the  quartz  porphyries,  and  need 
'ot  be  further  described  here. 

Colors, — These  are  the  same  as  the  quartz  porphyries  already  de- 
cribed. 

Classification  and  nomenclature, — The  orthoclase  or  quartz-free  per- 
hyries  bear  the  same  relation  to  the  syenites  as  do  the  quartz  por- 
hyries  to  granite,  and  the  rocks  are  frequently  designated  as  syenite 
orphyries.  Like  the  quartz  porphyries  they  occur  in  intrusive  sheets, 
ikes  and  lava  flows  associated  with  the  Paleozoic  formations.  Owing 
0  the  frequent  absence  of  accessory  minerals  of  the  ferro-magnesia 
I'oup  the  rocks  can  not  in  all  cases  be  classified  as  are  the  syenites, 
U(l  distinctive  names  based  upon  other  features  are  often  applied, 
^he  term  orthophyr  is  applied  to  the  normal  orthoclase  porphyries, 
lid  these  are  subdivided  when  possible  into  biotite,  hornblende,  or 
ugite  orthophyr  according  as  either  one  of  these  minerals  is  the  pre- 
dominating accessory.  The  term  rhomhporphyry  has  been  used  to  des- 
S^uate  an  orthoclase  porphyry  found  in  Southern  Norway,  and  in 
fhieh  the  porphyritic  constituent  appears  in  characteristic  rhombic 
*^t]ines,  and  which  is  further  distinguished  by  a  complete  absence  of 
l^artz  and  rarity  of  hornblende.    (Specimens  1660  and  34831.)    The 
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name  keratophyr  has  bceu  giveu  by  Guuibel  to  a  quartzose  or  quartz- 
free  porphyry  coutaininp^  a  sodiam-rich  alkaline  feldspar.  (Speciuieus 
70609,  Minnesota;  70194  and  70105,  Bavaria;  70186,  Hartz  Mountains; 
and  70564,  Boniel5,  Norway.) 

So  far  as  can  be  at  present  judged,  these  rocks  are  much  more  re- 
stricted in  their  occurrence  than  are  the  quartz  porphyries. 

The  following  localities  and  varieties  are  represented: 

Andlaa,  Vosges  Mountains,  Germany,  36304 ;  Hohwald,  Vosges  Mountains,  36303 ; 
Katzcnellnogen,  Nassau,  Germany,  36302 ;  Oldenwald  Hesse,  Germany,  36301 ; 
Christiania  Fjord,  Norway,  1680 ;  near  Christiania,  Norway  (orthophyr),  70413; 
Tyvehomen,  near  Christiania,  Norway  (rbomb-porphyry),  1660,  34381,  and 
36456 ;  Pigeon  Point,  Minnesota  (Keratophyr),  706()9 ;  Torkel  in  the  Fichtclge- 
birge,  Bavaria  (Keratophyr),  70194;  Bavaria,  70195;  Elbingerode,  Hartz  Moun- 
tains, Germany,  70186;  Bamraelo,  Norway  (Keratophyr),  70564. 

4,  The  trachytes. 

Trachyte  from  the  Greek  word  rpa^o^^  rough,  in  allasion  to  the  char- 
acteristic roughness  of  the  rock.  The  term  was  first  used  by  Hany  to 
designate  the  well-known  volcanic  rocks  of  the  Dracheufels  on  the 
Rhine. 

Mineral  composition. —  Under  the  name  of  trachyte  are  comprehended 
by  Professor  Bosenbusch  those  massive  Tertiary  and  post-Tertiary 
eruptive  rocks,  consisting  essentially  of  sanidin  with  hornblende  augite 
or  black  mica,  and  which  may  be  regarded  as  the  younger  equivalents 
of  the  quartz-free  porphyries.  The  common  accessory  minerals  are 
plagiocla^e,  tridymite,  apatite,  sphene,  and  magnetite,  more  rarely 
olivine  (specimen  72988  from  the  Isle  of  Ischia);  sodalite  (specimens 
36320,  36321,  and  72994  from  the  Isle  of  Ischia,  and  specimens  73013, 
73014,  and  73017  from  near  Naples,  Italy) ;  humite  (specimen  36331  from 
Monte  Somma);  hauyne  (specimens  36315  to  36317  from  the  Laaober 
See),  and  mellilite  (specimen  72997  from  Isle  of  Ischia). 

Chemical  composition. — The  following  shows  the  range  in  chemical 
composition  of  these  rocks  (I)  being  that  of  the  trachyte  of  Oame  Bidge, 
Colorado  (see  specimen  70605)  and  (IX)  that  of  the  La  Guardia  stone, 
(See  specimens  38788  and  73004). 
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Structure. — Iii  structure  the  trachytes  are  rarely  grauular,  but  pos. 
gs  a  flue,  scaly  or  inicrofelsitic  groundmass,  rendered  porphyritic 
rough  the  development  of  scattering  crystals  of  sauidin,  hornblende, 
gite  of  black  mica.  The  texture  is  porous,  and  the  rock  possesses  a 
aracteristic  roughness  to  the  touch;  hence  the  derivation  of  the 
une  as  given  above.  Perlitic  structure  is  common  in  the  glassy  forms, 
le  microscopic  structure  of  the  trachyte  of  Monte  Vetta  is  shown  in 
g.  5,  Plate  cxx,  as  prepared  from  specimen  3G332. 
ColoKH. — The  prevailing  colors  are  grayish,  yellowish,  or  reddish. 
Classification  and  nomenclature, — They  are  divided  into  hornblende, 
gite  or  mica- trachytes,  according  as  any  one  of  these  minerals  prc- 
•rniuates.  The  name  sanidin'Oligoclase  trachyte  is  sometimes  given  to 
ichy tes  in  which  both  these  feldspars  appear  as  prominent  constitu- 
ts.  (See  specimens  from  the  Siebengebirge,  Prussia.)  The  presence 
quartz  gives  rise  to  the  variety  quartz-trachytes .  (See  under  rhyo- 
es.)  The  ghissy  form  of  trachyte  is  commonly  known  under  the 
mio  of  the  trachyte pitchstone  (specimens  36272,  36270,  and  38786  and 
095  from  Hungary,  Isle  of  Ponza,  and  the  Isle  of  Ischia),  or  if  with 
perlitic  structure  simply  as  perlite.  (Specimens  36277,  36278  and 
270  from  Hungary.)  In  his  most  recent  work  Professor  Eosenbusch 
{»  included  the  glassy  forms  under  the  name  of  hyalo-trachyte. 
The  following  localities  and  varieties  are  represented. 

uchyte:  Game  Ridgo,  near  Rosita,  Silver  CliiT  Region,  Colorado^  70G05  ;  near  Car- 
bonate Camp,  Black  Hills,  Dakota,  :i9097 ;  Isle  of  Ischia,  36320  to  36326,  incla- 
sive,  :«3:^,  35857,  and  72,994  to  72998,  inclusive;  Euganaen  HilU,  Italy,  36318 
and  36319;  near  Naples,  Italy,  36314,  73013,  73014,  and  73017;  Monte  Verginio, 
Rome,  Italy,  36328 ;  Astroni,  Naples,  Italy,  36327  ;  Monte  Bracalon,  Italy,  34792 ; 
Monte  Nnovo,  Naples,  Italy,  36329;  Monte  Somma,  Italy,  36330  and  36331 ;  Laa- 
cher  See,  Prnssia,  :i6315,  36316,  and  36317  ;  Isle  of  Ponza,  Italy,  38788  and  73004 ; 
Isle  of  St.  Stefano,  73007 ;  Visegrad,  Apackuter,  Hungary,  34569  ;  Moscar,  Hun- 
gary (Biotite  Hypersthene  Trachyte),  7018.3;  Hlinik,  Hungary  (puniiceous), 
3()312;  the  Siebengebirge,  Prussia,  34644,  36305  to  36308,  inclusive,  and  36348; 
Hulsberg,  Nassau,  Germany  (Sanidiu  oligoclase-trachyte),  :^310;  Inselberg, 
Prussia  (sanidin-oligoclase-trachyte),  36311. 

fafo  trachytc^trachyte  pitchstone. — Hlinik.  Hungary,  36272;  Kozelnik,  Hungary, 
36.'{76 ;  Isle  of  Ponza,  3878(>;  Pusti  Hrad,  Hlinik  and  Kremnitz,  Hungary  (Perlitic 
varieties),  36277,  36278,  and  36379. 

5.    ThK    PHONOLITE8. 

Pbonolite,  from  the  Greek  word  i^wvrjy  sound,  and  Xt»%<;^  stone,  in  allu- 
on  to  the  clear  ringing  or  clinking  sound  which  slabs  of  the  stone  emit 
hen  struck  with  a  hammer;  frequently  called  clinkstone  for  the  same 
masons. 

Mineral  composition, — The  phonolites  consist  essentially  of  sanidin 

nd  nepheline  or  leucite,  together  with  one  or  more  minerals  of  the 

ngite  hornblende  group,  and  generally  hauyn  or  nosean.    The  common 

ccessories  are  plagiochvse,  apatite,  sphene,  mica,  and  magnetite ;  more 
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rarely  occur  triilymite,  melaiiite,  zircou,  aud  oliviue.  The  rock  under- 
goes ready  decoui position,  and  calcite^  chlorite,  limouite,  and  various 
minerals  of  the  zeolite  group  occur  as  secondary  products. 

Chemical  composition, — The  average  of  six  analyses  given  by  Zirkel* 
is  as  follows:  Silica,  58.02  per  cent.;  alumina,  20.03;  iron  oxides,  6.18; 
manganese  oxide,  0.58;  lime,  1.89;  magnesia,  0.80 ;  potash,  6.18 ;  soda, 
6.35;  water,  1.88;  specific  gravity,  2.58. 

Structure. — The  phonolites  present  but  little  variety  in  structure,  be- 
ing usually  porphyritic,  seldom  evenly  granular.  The  porphyritic  struc- 
ture is  due  to  the  development  of  large  crystals  of  sanidin,  nepheline, 
leucite.  or  hauyn,  and  more  rarely  hornblende,  augite,  or  spheue,  in  the 
tine-grained  and  compact  groundmass,  which  is  usually  micro-crystalline, 
never  glassy  or  amorphous. 

Colors. — The  prevailing  colors  are  dark  gray  or  greenish. 

Classification  ami  nomenclature. — Three  varieties  are  recognized  by 
Professor  Kosenbusch,  the  distinction  being  founded  upon  the  varia- 
tion in  proportional  amounts  of  the  three  minerals  sanidin,  nepheline^ 
or  leucite.  We  thus  hav^e,  1st.  Ne^yhelinephonolitey  consisting  essen- 
tially of  nepheline  and  sanidin,  and  which  may  therefore  be  regarded 
as  the  volcanic  equivalent  of  the  nepheline  syenite.  2d.  Leucite  phono- 
litey  consisting  essentially  of  leucite  and  sanidin,  and  3d.  Leucitophyr^ 
which  consists  essentially  of  both  ne))heline  and  leucite  in  connection 
with  sanidin,  aud  nearly  always  melanite. 

The  following  localities  and  varieties  are  represented: 

Xepheline-phonolite:  Black  Bnttes,  Black  Hilla,  Dakota,  39096  and  70G08;  Rio  Jaueiro, 
Brazil,  69974 ;  Serra  dos  Pocos  de  Caldas,  Prov.  do  S.  Paulo,  Brazil  6996?:; ;  Serra 
de  Tiu^^na,  Brazil,  69965  and  70237  ;  Ilha  do  Feruaiido  Poroala,  Prov.  de  Pernaui- 
biico,  Brazil,  69970  and  69971 ;  Eifel,  RhoiiisU  Prussia,  36344;  Ober  Scheffliauseii 
KaiHerstulil,  Switzerland,  3634();  Schlofsborg,  Bohemia,  36347 ;  Kloine  Priessen, 
Bohemiii,  36350  ;  Kl«t*chner  Berij,  Bohomia,  (Noscan-sanidin  phonolite),  3634H  ; 
Milescliaucr,  Mittelgebirge,  Bohemia,  (Noseau  Hanidin-phonolite),  36349;  Holien- 
Mahlberg,  Nassau,  Germany,  36345  ;  lloheu  Kraheu,  Baden,  :i8:M9  aud  35371; 
GemorsboUl,  Baden,  38350. 

LeHcitc-Phuuolitc:  Civata  Castellaua,  Vitorbo,  Kocca  Montina,  and  Bagnoria  Ciniiu 
Mountains,  Italy,  3(^541,  3r»5l0,  'Mu^yVy'*,  and  3H790. 

Lcucitophfjr:  Knjrlenkopf,  Eifel,  Prussia,  38337 ;  Burg  Olbruck  Eifel,  Prussia,  35753 
atnl  36351;  Dachsbusch,  Jjaacher  See,  Prussia,  36352;  Kiedeu  and  Perlerkopf, 
L.'iacher  8ee,  Prussia,  3()353  aud  36354. 

6.    TllK    rOKI'IIYUITES. 

Mineral  and  chemical  composition. — The  essential  constituents  of  the 
porpliyritcs  arc  tbesaiucasof  thediorites,  from  which  they  ditfer  mainly 
in  structure. 

Structure. — The  porphyrites,  as  a  rule,  show  a  felsitic  or  glassy  ground- 
mass,  as  do  the  quartz  por[)hyries,  in  which  are  imbedded  quite  per- 


*  Lchrbucli  der  petrographie,  ii,  p.  PJ3, 


HANDBOOK  FOB  THE  DEPARTMENT  OF  GEOLOGY.     579 

fectly  developed  porphyritic  plagioclases  with  or  without  hornbleude  or 
black  mica.  At  times,  as  ia  the  well  known  "  porfido  rosso  antico," 
or  antique  porphyries  of  Egypt,  the  groundmass  is  micro-crystalline, 
forming  thus  connecting  links  between  the  true  diorites  and  diorite 
poiphy rites.  Indeed  the  rocks  of  the  group  may  be  said  to  bear  the 
same  relation  to  the  diorites  in  the  plagioclase  series  as  do  the  quartz 
porphyries  to  the  granites  in  the  orthoclase  series,  or  better  yet,  they 
maybe  compared  with  the  hornblende  andesites,  of  which  they  are  ap- 
parently the  Palaeozoic  equivalents. 

Colors, — ^The  prevailing  colors  are  dark  brown,  gray,  or  greenish. 

Classification. — According  to  the  character  of  prevailing  accessory 
mineral  we  have  hornblende  porphyrite,  or  diorite  porphyritCj  as  it  is 
sometimes  called,  and  mica  porphyrite.  When,  as  is  frequently  the 
case,  neither  of  the  above  minerals  are  developed  in  recognizable  quan- 
tities, the  rock  is  designated  as  simply  porphyrite.  The  porphyrites  are 
widespread  rocks,  very  characteristic  of  the  later  Palteozoic  formations, 
occurring  as  contemporaneous  lava  flows,  intrusive  sheets,  dikes  and 
bosses.  The  more  important  localities  and  varieties  exhibited  are  given 
in  the  following  list: 

Elk  Mountains,  Colorado,  head  of  Willow  Creek,  39197  ;  Mosquito  Gulch,  Park 
County,  Colorado,  68976  and  68951 ;  north  slope  Bartlett  Mountains,  Summit 
County,  Colorado,  68972 ;  Cedar  Creek,  Madison  County,  Montana,  72866  and 
72880 ;  Jefferson  County,  Montana,  73170 ;  near  Liberty  ville,  New  Jersey  (mica  por- 
phyrite), 72830;  Nantasket,  Massachusetts,  38514;  Terra  del  Fuego,  South  America, 
1880 ;  North  Berwick,  Law,  England,  36386 ;  Loch  Fine,  Argyleshire,  Scotland, 
70380  and  70381 ;  Lake  Lugano,  36622  and  36616,  36617  and  36618 ;  Vallee  du  Lys, 
Pyrenees,  36375 ;  Quenast,  Belgium,  36377;  Falkenstein,  in  the  Fichtelgobirge, 
Bay  aria,  36376  ;  Hochwald  and  Gottesberg,  Silesia,  36389  and  36390  ;  Postchap- 
pel,  Saxony,  36387 ;  Gienberg,  Theodorshall,  Munstor,  Wertenberg,  Gonnes- 
weiler,  Wolfetein,  and  Namborn  (epidiorite  porphyrite),  Nahe,  Prussia,  36379, 
36380,  36381,  38384,  36388,  70242,  70185,  70205  ;  Ilfeld,  llartz  Mountains,  36385. 

7.  The  andesitks. 

Andesite.  The  name  was  first  used  by  L.  V.  Biich  in  1835,  to  desig- 
nate a  type  of  volcanic  rocks  found  in  the  Andes  Mountains,  South 
America. 

MUveral  composition, — The  essential  constituents  are  soda-lime  feld- 
spar, together  witli  black  mica,  hornblende,  augite,  or  a  rhombic  pyrox- 
ene, and  in  smaller,  usually  microscopic  proportions,  magnetite,  ilmen- 
ite,  hematite,  and  apatite.  Common  accessories  are  olivine,  sphene, 
garnets,  quartz,  tridymite,  orthite,  pyrite,  and  sanidin. 

Chemical  composition. — Tlie  composition  of  the  andesites  varies  very 
considerably,  the  ciuartzbearing  members  naturally  showing  a  much 
higher  percentage  of  silica.  The  following  table  shows  the  composition 
of  a  few  typical  forms ; 
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5 

1.03 
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O.iS 

1  Dacite  from  Kis  Sibes  Transylvania. 

2  Dacite  from  Laasens  Peak,  California. 

3  Hornblende  antlonite  from  hill  north  of  Gold  Toak,  Nevada. 

4  Hornblende  andesito  from  Bogoalof  loland,  Alaska. 

5  H ypersthene  andeaite,  Bnffalo  Peaks,  Colorado. 

6  Augito  andesite  from  north  of  American  Flat,  Washoe,  Nevada. 

Structure. — To  the  unaided  eye  the  andesites  present  as  a  rale  a  com- 
pact, amorphous,  often  rough  and  porous  groundmass  carrying  porphy- 
ritic  feldspars  and  small  scales  of  mica,  hornblende,  or  whatever  may 
bo  the  prevailing  accessory;  pumiceous  forms  are  not  ancommon 
(specimens  35516  and  30979).  Under  the  microscope  the  groundroass 
is  found  to  vary  from  clear  glassy  through  microlitic  forms  to  almost 
holocrystallinc.  Tlie  minerals  of  the  groundmass  are  feldspars  iu 
elongated  microlites,  specks  of  iron  ore,  apatite  in  very  perfect  forms,  and 
one  or  more  of  the  accessory  ferro-magnesian  minerals.  The  porphy- 
ritic  constituents  present  well  developed  crystalline  outlines,  or  having 
once  been  fully  developed  have  suffered  from  the  corrosive  action  of 
the  molten  magma,  the  feldspars  being  rounded,  and  the  hornblendes 
displaying  a  characteristic  black  border.  A  pronounced  flow  structure 
is  usually  developed.  The  micro-structure  as  seen  by  a  low  power  is 
well  shown  in  the  colored  transparency  in  the  window  number  (39080). 

Colors. — The  prevailing  colors  are  some  shade  of  gray,  greenish  or 
reddish. 

CUissification  and  nomenclature, — Specific  names  are  given  dependent 
upon  the  character  of  the  prevailing  accessory.     We  thus  have : 

Audesitcs  with  qiiartz= Qaar^r  andesites  or  dacites 

Andesites  in  wliich  hornblende  iiTevix\\s=  ITornhlende  andesites. 

Andesites  in  which  angiteprevail8=.lM<7ite  andesites. 

Andesites  in  which  hypersthene  prevail8=//yper«//tenc  andesites. 

Andesites  iu  which  mica  prevails  =  3fica  andesites. 

The  glassy  varieties  are  often  known  as  hyaline  andesites.  The  name 
propylite  was  given  by  liichthofen  to  a  group  of  andeaitic  rocks  preva- 
lent in  Hungary,  Transylvania,  and  the  western  United  States  (speci- 
mens No.  36414  and  35323  from  Colorado  and  Nevada  and  36481  from 
Hungary),  but  these  rocks  have  since  been  shown  by  Wadsworth  and 
others  to  be  but  altered  andesites,  and  the  name  has  fallen  into  disuse. 

The  following  varieties  and  localities  are  represented : 

Quarts  andesite:  Dacite.  Lassen's  Peak,  California,  70597  ;  State  of  Mexico,  Mexico, 
37716;  Nagy  Ag,  Transylvania,  34587  and  34575;  Schemnitz,  HnnjTary,  70180  and 
70181 ;  Kis  I^bes,  in  the  Siebengebirgo,  .%391. 
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Hornblende  an deaite :  Pelican  Poak,  Wyoming,  28900  and  28901;  north  end  of  Mono 
Valle^',  Nevada,  3r>497;  Mountain  Pans,  between  Bodie  and  Mono  Lake,  :^469; 
Miillin'8  Ranch,  west  shore  of  Pyramid  Lake,  Nevada  (propylite),  35323 ;  Washoe 
District,  Nevada,  24001,  24020,  24026,  24121 ;  south  slope  Sepnlclire  Mountain, 
Yellowstone  National  Park,  72860;  road  from  Ennis  to  Virginia  City,  Madison 
County,  Montana,  72867 ;  Mount  Shasta,  California,  38362  and  36977 ;  Bogosloif 
Island,  Alaska,  36855  and  37033;  Buckskin  Gulch,  Colorado  (propylite),  36414; 
Oaxaca,  Mexico,  377:32 ;  Mexico,  Mexico,  37770 ;  Ixtapalapa,  Mexico,  37711 ;  the 
Siehengebirge,  Prussia,  :^t579,  34580,  34581,  36400  to  36406  inclusive  ;  Sengelherg, 
near  Salz,  Nassau,  Germany,  36409;  Dahlen,  Nassau,  Germany,  36407;  Wolfer- 
ding,  Nassau,  Germany,  36408;  Gyalu,  Transylvania,  36411 ;  Com  Neograd,  Hun- 
gary, 34585. 

Bypersihene  andesiie:  Mount  Shasta,  California,  36978  and  38363;  t5id,  (pumiceous) 
:U5971);  Mono  Craters,  California,  37216;  Zacatecas,  Mexico,  37707 ;  Mexico,  Mex* 
ico,  37712  ;  Volcano  of  Krakatoa  (pumiceous),  35516. 

Jdica  andcBite :  Geisherg  in  the  Siehengebirge,  Rhenish  Prussia,  36393  ;  Dilln,  Repis- 
tye,  Kremnitz,  Tepla,  and  Schemnitz,  Hungary,  36394,  36395,  36396,  36398,  36399, 
70182,  70185  ;  Monte  di  Capucini,  near  Viterbo,  Italy  (with  hypersthene),  36:i97. 

Augite  andesite  :  Southeast  side  of  Mono  Lake,  near  Mono  Springs  Station,  California, 
354:)9;  west  side  Humboldt  Valley,  :35465;  Washoe  District,  Nevada,  24018;  near 
Fort  Ellis,  Gallatin  County,  Montana,  38577 ;  South  Boulder  Creek,  Montana 
(with  hypersthene),  73167;  Kremnitz,  Hungary,  34577,  36484  and  36486;  Nagy 
Banya,  Hungary,  36485;  Schemnitz,  Hungary,  36116,  36482,  34576,  34578;  TokaJ, 
Hungary  (with  hypersthene),  36487  ;  Bath,  Hungary  (spherulitic,  with  hypers- 
thene), 36488;  Bagonya,  Hungary  (with  hypersthene),  36489;  Kis  Kapus,  tran- 
sylvania,  36483 ;  Monte  St.  Croce,  Roccamon6na,  Italy  (with  mica),  73021. 

8.  The  melaphyrs  and  augite  porphyries. 

The  term  melapliyr  is  ased  by  Kosenbuscli  to  designate  a  volcanic 
rock  occurring  in  the  form  of  intrusive  sheets  and  lava  flows,  and  con- 
sisting essentially  of  a  plagioclase  feldspar,  augite  and  olivine,  with  free 
iron  oxides  and  an  amorphous  of  porphyry  base.  The  augite  por- 
phyrites  differ  in  containing  no  olivine.  The  rocks  of  this  group  are 
therefore  the  porphyritic  forms  of  the  olivine  bearing  and  olivine  free 
diabases  and  gabbros,  difiering  from  these  in  structure,  in  mode  of 
occurrence,  and  in  belonging  in  great  part  to  the  Carboniferous  and 
older  Permian  formations. 

Structure, — ^As  above  noted  they  are  porphyritic  rocks  with,  in  their 
typical  forms,  an  amorphous  base,  are  often  amygdaloidal,  and  with  a 
marked  flow  structure. 

Colors. — In  colors  they  vary  through  gray  or  brown  to  nearly  black ; 
often  greenish  through  chloritic  and  epidotic  decomposition,  as  shown 
in  specimens  No.  35940,  from  Brighton,  Massachusetts. 

Classification  and  nomenclature, — According  as  olivine  is  present  or 
absent  they  are  divided  primarily  into  melaphyrs  and  augite  porphy- 
rites,  the  first  bearing  the  same  relation  to  the  olivine  diabases  as  do 
the  quartz  porphyries  to  the  granites,  or  the  hornblende  porphyrites  to 
the  diorites,  and  the  second  a  similar  relation  to  the  olivine  free  dia- 
bases. The  augite  i>orphyrites  are  further  divided  upon  structural 
grounds  into  (1)  diabase  porphyrite^  which  include  the  varieties  with. 
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liolocrystalline  diabase  granular  groandmass  of  augite,  iron  ores  and 
feldspars,  in  which  are  embedded  porphyritic  lime-soda  feldspars— 
mainly  labradorite — idiomorphic  augites,  and  at  times  accessory  horn- 
blende and  black  mica ;  (2)  spiUtej  wbicli  includes  the  non-porph^-ritic 
compact,  sometimes  amy gdaloidal  and  decomposed  forms  such  as  are 
known  to  German  petrographers  as  dichte  diabase,  (fiabase  mandehtein^ 
(amygdaloid)  Jcalkdiabase,  varioliie,  etc. ;  (3)  the  true  augite  porphyrif^^ 
including  the  normal  iK)rpliyritic  forms  with  the  amorphous  base,  and 
(4)  the  glassy  variety  augitevitraphyrife. 
The  following  localities  and  varieties  are  represented  : 

Melaphyr:  HiiigLaui,  Nantoskot,  and  nrighioD,  MaHsachuaetts,  38^)78,  38524,  and 
35940;  Taylor's  FallH,  Minnesota,  3()591 ;  BcrkHhiro  Cafion,  Virginia  Range,  Ne- 
vada, 22405;  Ilfeld,  in  tlio  linrz  Mountaiii8,  ««)474;  Heimbach,  Anweiler,  Sotero 
aud  Erzweiler,  Nalie,  PruHsia,  'M'AT^iy  :U>4()1^  'M\ill,  and  36470;  Berscliweiler  and 
Niedeibrombacli,  Nube,  PruHHia  (WeiKclborgite  typen),  70220  and  70233;  Heister- 
berg,  Reidscbeid,  OberstcMii,  and  Ilopstatoii,  Nabe,  Prussia  (navite  types),  70219, 
70221  t<>  70223  inclusivo;  Brannnbausen,  Nabc,  Prussia  (olivine  tlioleeit  type), 
70210;  (iorsdorf,  Saxony,  :U)475;  NcMibaus  and  Labn,  Silesia,  36473  and  36170. 

Anyiie  porphyrite :  Barro  do  Oratorio,  Kio  Zubara,  Province  de  Str.  Catbariua, 
Brazil,  69915;  Durbani,  England,  36462  ;  Cbristiania,  Norway,  70398:  Upsala, 
Sweden  (uralite  pori)liyrito))  70196;  Bnfanre  and  Fjissatbal,  Tyrol,  36476,  and 
:((>461;  Hof,  in  tbe  Fi<rbielgr^birgc,  Bavaria,  36459;  DLllenburg,  Baldwinstein, 
and  Langenanbacb,  Nassau,  Germany,  IUU57,  36460,  and  !^54 ;  Rubeland,  Harz 
Mountains,  Gcnnany,  3(>455;  Elbingerodc,  Harz  Mountains  (diabase  porpbyrite. 
labradorite  imrpbyrito),  3645:^;  Rosenberg,  Nabe,  Prussia,  36458;  liernerk,  in 
tbe  Ficbtelgebirge,  Bavaria  (spilite  type),  70174 ;  (Jobweiler,  Alsace,  Germany 
(labrodorite  porpbyrite),  30449,  36450, 3()451,  and  :M»452  ;  Cottonwood  Creek,  Gal- 
latin County,  Montana,  38595;  Cusol,  Nabn,  Prussia  (cuselite  type),  70192  and 
70193. 

9.    THK   BASALTS. 

Basalt — A  very  old  term  used  by  Pliny  and  Strabo  to  designate  cer- 
tain black  rocks  from  Egypt,  and  which  were  employed  in  the  arts  in 
early  times.* 

Mineral  composition, — The  essential  minerals  are  augite  and  plagio- 
clase  feldspar  with  olivine  in  the  normal  forms;  accessory  iron  ores 
(magnetite  and  ilmenite),  together  with  apatite,  are  always  present, 
and  more  rarely  a  rhombic  pyroxene,  hornblende,  black  mica,  quartz, 
perowskite,  hauyn  and  nepheline,  and  minerals  of  the  spinel  group. 
Metallic  iron  has  been  found  as  a  constituent  of  certain  basaltic  rocks 
on  Disco  Island,  Greenland  (specimen  73164). 

Chemical  composition, — The  composition  is  quite  variable.  Tbe  fol- 
lowing shows  the  common  extremes  of  variation :  Silica,  45  %  to  65  % ; 
alumina,  10  %  to  18  % ;  lime,  7  %  to  14  % ;  magnesia,  3  %  to  10  %  ; 
oxide  of  iron  and  manganese,  9  %  to  10  % ;  potash,  0.068  % ;  soda, 
2  %  to 5  % ;  loss  by  ignition,  1  %  to  6  %;  specific  gravity,  2.85  to  3.10. 

Structure. — Basalts  vary  all  the  way  from  clear  glassy  to  holocr^'s- 
talline  forms.    The  common  type  is  a  compact  and,  to  the  unaided  eye, 

*  Teall.    Britisb  Petrograpby,  p.  V3G, 
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homogeneous  rock,  with  a  splintery  or  conchoidal  fracture,  and  show- 
ing only  porphyritic  olivines  in  such  size  as  to  be  recognisable.  (See 
specimens  Nos.  34752,  35852,  and  36500.)  Under  the  microscope  thej^ 
show  a  groundniass  of  small  feldspar  and  augite  microlitcs,  with  per- 
haps a  sprinkling  of  porphyritic  forms  of  feldspar,  augite,  and  olivine, 
and  a  varying  amount  of  interstitial  brownish  ghiss;  the  glass  may  be 
wholly  or  in  part  replaced  by  devitrification  products,  as  minute  hairs, 
needles,  and  granules.  A  marked  flow  structure  is  ofti»n  developed, 
the  feldspars  of  the  groundmass  having  flowed  around  the  olivine  be- 
longing to  the  earlier  period  of  consolidation,  giving  rise  to  an  appear- 
ance that  may  be  compared  to  logs  in  a  mill  stream,  the  olivines  repre- 
senting small  ishmds.  (See  transparencies  No.  39081.)  Pumiceoas 
and  amygdaloidal  forms  are  common. 

Colors. — The  prevailing  colors  are  dark,  some  shade  of  gray  to  per- 
fectly black.  Red  and  brown  colors  are  also  common.  Mioeralogically 
it  will  be  observed  the  basalts  resemble  the  olivine  diabases  and  mela- 
phyrs,  of  which  they  may  be  regarded  as  the  younger  equivalents. 
Indeed,  in  very  many  cases  it  has  been  found  impossible  to  ascertain 
from  a  study  of  the  specimen  alone  to  which  of  the  three  groups  it 
should  be  referred,  so  closely  at  times  do  they  resemble  one  another. 

Classification  and  nomenclature, — In  classifying,  the  variations  in  crys- 
talline structure  are  the  controlling  factors.  As,  however,  these  char- 
acteristic are  such  as  may  vary  abuost  indefinitely  in  different  portions 
of  the  same  flow  the  rule  has  not  been  rigidly  adhered  to  here.  We 
thus  have: 

(1)  Dolerite^  including  the  coarse-grained  almost  holo-crystalline  va- 
riety ;  (2)  Anamesitey  including  the  very  compact  fine-grained  variety, 
the  various  constituents  of  which  are  not  distinguishable  by  the  unaided 
eye ;  (3)  Basalt  proper,  which  includes  the  compact  homogeneous,  often 
l>orphyritic  variety,  carrying  a  larger  proportion  of  interstitial  glass 
or  devitrification  products  than  either  of  the  above  varieties,  and  (4) 
Tachylite,  hyalomelan  or  hyaloba^alt  which  includes  the  vitreous  or 
glassy  varieties,  the  mass  having  cooled  too  rapidly  to  allow  it  to  assume 
a  crystalline  structure.  These  varieties  therefore  bear  the  same  rela- 
tion to  normal  basalt  as  do  the  obsidians  to  the  liparites.  Other  varie- 
ties, though  less  common,  are  recognizable  and  characterized  by  the 
presence  or  absence  of  some  predominating  accessory  mineral.  We  have 
thns  quartz^  hornblende^  and  hypersthene  basalt,  etc.  An  olivine  free  va- 
riety is  also  recognized. 

The  basalts  are  among  the  most  abundant  and  widespread  of  the 
younger  eruptive  rocks.  In  the  United  States  they  occur  mainly  in  the 
regions  west  of  the  Mississippi  Eiver.  They  are  eminently  volcanic 
rocks  and  occur  in  the  form  of  lava  streams  and  sheets,  often  ot  great 
extent,  and  sometimes  showing  a  characteristic  columnar  structure  (see 
collections  ander  head  of  structural  geology).  According  to  Kichtho- 
Cbq  the  basalts  are  the  latest  products  of  volcanic  activity.    The  quartz 
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basalt  from  Snag  Lake,  Dear  LasseD's  Peak,  California  (No.  38604),  is 
regarded  by  Mr.  J.  S.  Diller  as  a  product  of  the  latest  volcanic  eniption 
in  California,  and  perhaps  in  the  United  States  (Alaska  excepted). 
This  lava  field  covered  an  area  of  only  about  3  square  miles,  and  trunks 
of  trees  killed  at  the  time  of  the  eruption  are  still  standing. 
The  following  localities  and  varieties  are  represented : 

Olivine  free  hasali :  Stoppclber^,  uear  Wiensbacb,  Rlion  MoantaiDS,  Pmasia,  70254. 

Olivine  basalt:  Beaver  Head  Coiiuty,  Montana,  36571;  Valmout,  Boulder  County, 
Colorado,  :{641U  ;  near  (volden,  Jefferson  County,  Colorado,  :I6874 ;  Canadian  Hills, 
New  Mexico, '29173 ;  Turkey  Mountains,  New  Mex  ico,  291H) ;  Washoe  District, 
Nevaila,  24054  ;  Aurora,  Nevada,  35477 ;  Antelope  Spur,  Mt.  Washburn,  Wyoming, 
29094  ;  Madeline  Valley,  California,  25322;  Ten-niile  Creek,  Quinn  River  Valley, 
Ore^ou,35350;  Gardiner's  River, Yellowstone  National  Park,72t^;  South  of  Kight- 
mile  erf'ck,  we^t  side  of  Madison  Valley,  Madison  County,  Montana,  73799;  South 
branch  Bear  Creek,  EiiHt  side  Madison  Valley,  Madison  County,  Montana  (olivine 
rich  variety),  72800;  South  of  Cherry  Creek,  Madison  County,  Montana,  72944; 
A^ate  Pass,  Cort«z  Range,  Nevada,  21302;  Basalt  Hills,  Kawsoh  Mountains, 
Nevada,  21998;  Unalashka,  Alaska,  28076 ;  Lehigh  River,  Victoria,  Australia, 
28193 ;  Chatham  Islands,  Galapagos  Archipelago,  70655;  Finkenberg,  near  Bonn, 
Prussia,  36496 ;  Lo wenburg,  Jungfernberg,  Petersberg,  and  Oelberg  in  the  Sieben- 
gebirge,  36490.  36492,  36493,  and  36494 ;  Unkel  on  the  Rhein  (Saulen  basalt,  near 
Limbnrgite),  'MMi)'^ ;  Limburg,  Nassau,  Germany,  36497 ;  Alsfeld,  Hesse,  Germany, 
:U'>498;  Taunonbergsthal  in  the  Erzgeberge,  36499;  Groditzberg,  Silesia,  34752; 
Auvcrgno,  France,  :{r)85S,  San-Miguel,  Azores  Islands,  35522  and  35524;  Zaca- 
tecas,  Mexico,  37782  and  3778<>;  Serena,  Mexico,  37701 ;  Disco  Island,  Greenland 
(with  native  iron),  12118;  Thordarfell,  Reykjavir,  Iceland,  72807 ;  Hawaiian 
Islands  (rich  in  olivine)  35852. 

Quartz  haaalt :  Near  Snag  Lake,  Lassen^s  Peak,  California,  36604. 

Hornhh'nde  hasclt :  Rossdorf,  Rhou  Mountains,  Germany,  70264. 

Hyalobasalt^Tachylite:  Hilo,  Hawaiian  Islands,  70567 ;  Kilauea,  Hawaiian  Islands, 
(Peles  Hair),  72947;  Gethurms,  Vogelsberg,  Prussia,  70261  and  70263;  Rossdorf, 
Silesia,  70677. 

10.  The  tephrites  and  basanites. 

Mineral  composition. — The  essential  constituent  of  the  rocks  of  this 
group  as  given  by  Rosenbusch  are  a  lime-soda-feldspar  and  nepheliue 
or  leiicite,  either  alone  or  accompanied  b^'^  aagite.  Olivine  is  essential 
in  basanite.  Apatite,  the  iron  ores,  and  rarely  zircon  occur  in  both 
varieties.  Common  accessories  are  sanidin,  hornblende,  biotite,  hau^'u 
(see  specimen  34080  from  Niedermendig),  mehmite,  perowskite  and  a 
mineral  of  the  spinel  group. 

Chemical  composition, — The  following  is  the  composition  of  (I)  a  nephe- 
liue tephrite  from  Antao  Pico  da  Cruz.  Azores,  and  (II)  a  nepheline- ba- 
sanite from  San  Antonio,  Cape  Verde  Islands,  as  given  by  Koth.* 


^Abhandluugeu  der  Kuuig.    Akad.  der  Wi8seuschaft4!n  zu  Berlin.    1884,  p.  lxiv. 
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Structure. — Tlio  rockn  of  this  group  are  as  a  rule  porphyritic  with  a 
holo-crjHtalline  grouiulmass,  though  soinetiuies  there  is  present  a  small 
amount  of  amorphous  interstitial  matter  or  base;  at  times  amygdal- 
oidal. 

Colors, — The  colors  are  dark,  some  shade  of  gray  or  brownish. 

ClasMtficatuyfi  and  nomenclature. — According  to  their  varying  mineral 
compositiou  Boseubusch  divides  them  into: 

Lencite  tephrite  =  Leucite,  aiigite,  plagioclase  rocks. 

Leiicite  basanitts^  Leucite,  augite,  plagioclase  aud  olivine  rocks. 

Nepheline  tephrite =Nepbeliue,  plagioclase  rocks. 

Nepheline  basanite  =  Nepbeliue,  plagioclase  and  olivine  rocks.  « 

The  rocks  it  will  be  observed  stand  intermediate  between  the  true 
basalts  and  the  nephelinites  to  be  noted  later.  The  distribution  of 
these  rocks  i?,  so  far  as  now  known,  quite  limited. 

The  following  localities  and  varieties  are  represented: 

Leucite  tephrite :  Tovalato,  near  Rome,  Italy,  35752. 

Leucite  baeanite:  Bosco  Rcale,  Vesuvius,  flow  of  17.51,  36542 ;  II  Granatello,  Vesavius, 
flow  of  1631,  36544;  La  Scala,  Vesuvius,  flow  of  1631,  :M)547  ;  Uncino,  Vesuvius, 
flow  of  1760,  36545  ;  Cisterna,  Monte  Somma,  38738  and  38789  ;  Vesuvius  flow  of 
1855,  36546;  do.,  flow  of  1872,  36144;  Vesuvius,  35724. 

Nepheline  tephrite:  Kleine  Priesseu,  Bobeniia,  36534  aud  36535;  Kostal,  Bobeiuia, 
36536;  Calvaricnbcrg,  Poppenbausen,  Rbon  Mountains,  36532,  70227,  and  70228; 
Laugenscbeid,  Nassau,  Germany,  :{6537 ;  Niedermeudig,  Prussia  (witb  Hauyn), 
34686;  Tavolato,  Rome,  Italy,  36539;  Rocco  Monflua,  Rome,  Italy,  :i6540 ;  Serra 
de  Tingua,  Brazil,  70255. 

Xepheline  basanite :  Ilundkopb,  Salzungen,  Germany,  70229;  Stallberg,  Rbon  Moun- 
tains, Germany,  70230;  near  Rossdorf,  Germany,  70231  and  702^^8:  near  Weiler, 
Badeu,  35859;  Lobau,  Saxony,  73116,  73117,  and  73118. 

11.   ThK  PICRITK  PORPHYRITKS. 

Under  this  head  is  placed,  by  Professor  Rosenbusch,  a  small  group 
of  rocks  so  far  as  now  known,  very  limited  in  their  distribution,  and 
which  are  regarded  as  the  effusi  ve  forms  of  the  plutonic  picrites,  as  bear- 
ing  the  same  relation  to  these  rocks  as  do  the  melaphyrs  to  the  olivine 
diabases.  The  essential  constituents  are  therefore  olivine  and  augite 
with  accessory  apatite,  iron  ores  and  other  minerals  mentioned  as  oc- 
curriDg  in  the  true  picrites.    Structurally  they  differ  from  tUe^e^  \:oi^u& 
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in  presenting  an  amorphous  base  rather  than  being  crystalliDe  throafifli- 
out.  These  rocks  are  supi)osed  to  have  an  important  bearing  on  the 
origin  of  the  diamond,  the  diamond  bearing  rocks  of  South  Africa  hav- 
ing been  found  to  be  picrite  porphyrite  (Kimberlite,  see  specimen  No. 
73190  from  the  De  Beers  mine)  cutting  highly  carbonaceous  shales. 
An  examination  of  the  Kentucky  peridotite  locality,  where  the  rock 
occurs  under  quite  similar  conditions,  failed  to  show  that  similar  results 
had  been  there  produced,  a  fact  which  is  sui>posed  to  he  due  in  part  to 
the  small  amount  of  carbonaceous  matter  in  the  surrounding  shalcH. 
The  group  is  very  limited,  and  is  represented  in  the  collection  only 
by  samples  from  Elliott  County,  Kentucky  (38003  and  38360);  Pike 
County,  Arkansas,  (72792) ;  Syracuse,  Onondaga  County,  New  York 
(35721  and  70556),  and  the  De  Beers  diamond  mine  at  Kimberly,  Soutli 
Africa  (73190). 

12.  The  limbukgitk  and  augititf.  group. 

Limburgito,  a  name  given  by  Kosenbusch  in  1872  to  designate  this 
type  of  rocks  as  occurring  at  Limburg,  on  the  Kaiserstuhl  in  the  lihiue. 
The  name  Augitite  given,  since  augite  is  the  essential  constituent. 

These  are  small  groups  of  eruptive  rocks  consisting  essentially  of  tbe 
mineral  augite,  with  iron  ores,  and  having  a  glassy  base.  Olivine  is 
present  iii  the  variety  Limburgito.  The  common  accessories  are  tbe 
same  as  those  of  the  basalts.  Structurally  the  rocks  so  far  ^is  known 
are  never  holocrystalline,  but  glassy  and  porphyritic.  They  are  divided 
into  the  olivinebearing  variety  limburgito, and  the  olivine-free  variety 
augitite.  The  composition  of  (1),  a  limburgit^^  from  Ilhenish  Prussia, 
and  (11),  an  augitite  from  the  Cape  Verde  Islands,  as  given  by  liotb, 
is  as  follows : 


I.     I     II. 


;  Per  cent.    Per  cent. 

Silica !        42.24  ,        AI& 

Alumina 

Iron  84^8quioxido 

Magnediu 

Liiue 

Soda 4.02 

Potash 1.08 


8.66;  180' 

7.45  I  l«ll 

12.27'  4-W 

11.76  U.W 


Water !         3.71 


4.70 
2,47 


These  rocks  are  of  very  limited  distribution  and  at  present  quite  uu- 
known  within  the  limits  of  North  America.  The  group  is  represeute<l 
in  the  collections  as  follows : 

Limhurgitet :  Limburg  ruin  on  tlio  Kaiscrstulil,  near  Sasbacli,  Bnden,  34718  an** 
3G589;  Hason berg,  Bohemia,  3(>588;  near  Xiriricu,  Prov.  do  Sao  Panio,  Brazib 
69992;  Nova  Laraugerras,  Prov.  do  Rio  .Janeiro,  Brazil,  G9991. 

AMgUite:  Provinoede  Bio  Janeiro,  Brazil,  69995;  Paschkapolo,  Bohemia,  36590. 
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i:^.  The  lkucitk  rocks. 

Mineral  composition. — The  essential  constituent  is  leucite  and  a  basic 
Dgite.  A  variety  of  accessories  occur,  including  biotite,  hornblende, 
ou  ores,  apatite,  olivine,  plagioclase,  nepheline,  melilite,  and  more 
irely  garnets,  liauyn,  sphene,  chromite,  and  perowskite.  Feldspar  as 
n  essential  fails  entirely. 

Chemical  composition,— The  average  chemical  composition  as  given 
y  Blaas*  is  as  follows:  Silica,  48.9;  alumina,  19.5;  iron  oxides,  9.2; 
me,  8.9 ;  magnesia,  1.9 ;  potiush,  6.5 ;  soda,  4.4  per  cent. 

Structure. — The  rocks  of  this  group  are,  as  a  rule,  line-grained  and 
rten  slightly  vesicular,  presenting  to  the  unaided  eye  little  to  distiu- 
dish  them  from  the  finer  grained  varieties  of  ordinary  basalt. 

Colors. — The  prevailing  colors  are  some  sluides  of  gray,  though  some- 
mes  yellowish  or  brownish. 

Classification  and  nome^iclature. — The  varietal  distinctions  are  based 
pou  the  presence  or  absence  of  the  mineral  olivine  and  upon  struc- 
iral  grounds  and  various  minor  characteristics.  We  have  the  olivine 
•ee  variety  Leucitite  and  the  olivine  holding  variety  Leucite  basalt. 

These  rocks  have  also  a  very  limited  distribution,  and  so  far  as  known 
re  found  within  the  limits  of  the  United  States  only  at  the  Leucite 
[ills,  Wyoming  (specimens  3C877  and  72846). 

The  localities  now  represented  are  as  follows : 

emdtite:  The  following  localities  in  tho  pTovince  of  Rome,  Italy-:  Capo  di  Bove, 
36560;  Aqna  acetosa,  via  Lauren tia,  36561;  Bagnorea,  3656*2  ;  Cava  di  Marino, 
36673 ;  Fontanadi  Papa,  Strada  d'Albano,  36564  ;  Sta  Maria  di  Galera  Bracciano, 
36565;  Mte.  Salumone,  Mte.  Compatri,  36566;  Villa  Lancellotti,  Frascati, 
36567 ;  Colle  del  Eremita,  Mte.  Compatri,  36568 ;  Cinia  del  Tuscolo,  36569 ;  Colle 
dei  Cypressi,  Mte.  Compatri,  36570;  Italy,  70232;  near  Conca,  Roccamontina, 
Italy,  73020;  Serra  dea  Pocos  di  Caldos,  proviuce  de  la  Sao  Paulo,  Brazil,  69985  ; 
N.  W.  of  Points  of  Rocks,  Leucite  Hills,  Wyoming,  36S77  and  72846. 

'^eucite  basalt. — Laacher  See,  Prussia  (with  rubelan),  36571;  Diofelderstein,  Kangs- 
kopf,  Bansonberg,  and  Veitekopf,  Laacher  See,  Prussia,  36571  to  36575,  inolusiye; 
Pobleberg,  near  Annaberg  in  the  Erz-Gebirge,  Saxony,  36576. 

14.  The  nkphkunr  rocks. 

Mineral  composition. — ^Tliese  rocks  consist  essentially  of  nepheline 
^ith  a  basaltic  angite  and  accessory  sanidin,  plagioclase,  mica,  olivine, 
ieacite,  minerals  of  the  sodalite  group,  magnetite,  apatite,  perowskite, 
and  melanite. 

Chemical  composition. — Below  is  given  the  composition  of  (I)  a  nepli- 
elinite  from  the  Cape  Verde  Islands,  and  (II)  a  nepheline  basalt  from 
the  Vogelsberg,  Prussia.! 

*  Katecbismus  der  Petrographie,  p.  117. 
t  Roth's  Gesteine  Analysen,  1884. 
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Silica 


Alumina 

Irou  sesquioxide 
Iron  protoxide.. 
MagDOBia 


Lime 

Soda 

Potash  

Wat«r 

Specific  fi^ravity 


Colors, — Tbe  prevailing  colors  are  various  shades  of  gray  to  nearly 
black. 

'  Structure. — Structurally  they  are  porphyritic  with  a  holocrystalline 
or  in  part  amorphous  base,  usually  fine  grained  and  compact,  at  times 
amygd<iloidal. 

Classification  and  nomenclature. — These  rocks  differ  from  tbe  basalts, 
which  they  otherwise  greatly  resemble,  in  that  they  bear  the  mineral 
nepheliue  in  place  of  feldspar.  Based  upon  the  presence  or  absence 
of  olivine  we  have,  first,  Nephaline  ba^alty  and  second,  Nephelinite. 
The  name  Nepheliue  dolerite  has  been  given  in  some  cases  to  the  coarser 
holocrystalline  olivinebearing  varieties. 

Like  the  leucite  rocks  the  rocks  of  this  group  are  somewhat  limited 
in  their  distribution.  They  are  at  present  represented  in  the  collection 
as  follows : 

Nepkeliniie :  Herclienberg  and  Halinenbacher  Ley,  Rhenish  Prussia,  36550  and  36551 ; 
Monte  Vulture,  near  Melfi,  Italy  (llaiiyuophyr,  so  called  because  rich  in  the 
mineral  Hauyn),  56552,  73012,  and  73010;  Neudorf,  Saxony  (Hauynbasalt), 
36548. 

Nepheline  basalt :  Near  Weiler,  Badeu,  35861 ;  Kataenbnckel,  in  the  Odenwald,  Ba- 
den, 36557  and  73040;  Eppstcin,  in  the  Taunus  Mountains,  Germany,  36555; 
KosHberg,  near  Rossdorf,  Hesse,  Germany,  3G5r»8  ;  Hydrotachylite  in  same,  36502; 
Spechtshauseu,  Saxony  (transitional  variety,  near  Limburgite),  Lobao,  Sazouy, 
36553;  Salzberg,  near  Schlan,  Bohemia  (noseauite  of  Boricky),  36549  ;  Kletschner 
Berg,  Bohemia,  36554 ;  Schei ben  berg,  in  the  £rz-Geberge,  36559. 

15.  The  melilite  rocks. 

Professor  Rosenbusch  places  under  this  head  a  small  group  of  rocks 
heretofore  known  as  melilite  basalts,  in  which  the  mineral  melilite  is 
the  chief  constituent,  with  accessory  augite,  olivine,  nepheline,  biotite 
magnetite,  perowskite,  and  spinell.  The  normal  structure  is  holo- 
crystalline porphyritic,  in  which  the  olivine,  augite,  mica,  or  occasion* 
ally  the  melilite,  appear  as  porphyritic  constituents. 

These  are  rocks  of  very  limited  distribution,  and  at  present  repre- 
sented in  the  Museum  collections  only  by  specimens  from  Wartenberg, 
Bohemia,  and  from  near  Owen,  in  Wurtemberg  (35860  and  36677.) 
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Aside  from  the  collections  described  above  as  foriuiug  the  exhibition 
series,  as  illustrative  of  the  mineral  aggregates  forming  any  appreciable 
proportions  of  the  earth's  crust,  there  are  in  the  department,  stored 
away  in  the  table  cases,  many  collections  designed  primarily  for  study. 
These  are  so  arranged  as  to  be  accessible  to  the  student  on  application 
to  the  Director  of  the  Museum,  and  on  presentation  of  proper  creden- 
tials if  such  be  deemed  necessary.  The  collections  thus  stored  are 
classed  under  the  head  of  the  study  series.  In  preparing  and  arrang- 
ing this  series  it  may  be  well  to  state  that  it  is  made  up  largely  of  such 
materials  as  have  somewhere  and  at  some  time  been  subject  to  investi* 
gation.  Each  specimen,  after  trimming  to  a  size  approximating  3  by 
4  by  1  inch,  has  a  number  painted  on  it  in  oil  colors,  and  which  refers  to 
a  written  catalogue  in  which  is  given  whatever  detailed  information 
regarding  its  source  and  nature  may  be  in  possession  of  the  depart- 
ment. The  specimen  is  then  placed  in  a  pasteboard  tray,  accompanied 
by  a  written  label  containing  the  same  information  as  given  in  the 
catalogue,  and  placed  in  the  drawers  of  the  table  cases.  Material  which 
18  designed  for  the  study  series  is,  if  of  a  miscellaneous  nature,  distribu- 
ted through  the  collections  in  a  systematic  manner,  corresponding  to 
that  adopted  for  the  exhibition  series.  Collections  which  like  those 
from  Leadville  and  the  Eureka  district,  to  be  noted  later,  represent 
systematic  work  upon  rocks  of  a  definite  area,  or  which  have  been 
studied  as  a  group  for  the  elucidation  of  some  particular  problem,  are 
kept  intact  in  order  to  best  serve  the  purposes  of  the  investigator. 
Characteristic  rocks  have  in  some  cases  been  selected  from  these  col- 
lections for  exhibition  purposes,  but  the  individuality  of  the  collection 
is  iu  DO  case  allowed  to  become  destroyed. 

The  more  important  collections  in  this  study  series  are  mentioned 
below: 

(1.)  Systematic  study  series. — This  collection  comprises  some  3,000  spec- 
imens miscellaneous  rocks  from  all  parts  of  the  globe  classified  sys- 
tematically as  in  the  exhibition  series. 

(2.)  The  Leadville  collection, — This  comprises  some  380  eruptive,  sedi- 
mentary  and  metamorphic  rocks  and  ores  as  collected  and  studied 
by  Messrs.  S.  F.  Emmons  and  C.  Whitman  Cross,  of  the  U.  8.  Geo- 
logical Survey,  from  the  vicinity  of  Leadville,  Colorado.  It  is  a  rep- 
resentative collection  of  the  materials  described  by  the  above  named 
authorities  in  Monograph  xii  of  the  U.  S.  Geological  Survey,  J,  W. 
Powell  Director,  and  entitled  *'  Geology  and  Mining  Industries  of  Lead- 
ville." A  characteristic  series  of  the  rocks  and  ores  has  been  selected 
oat  and  placed  upon  exhibition  in  the  section  devoted  to  economic 
geology  (catalogue  Nos.  68801-69540,  inclusive). 

(3.)  The  Washoe  colkctiiyns. — These  collections  represent  the  work  done 
by  O.  F.  Becker  and  colleagues  iu  the  Washoe  district  and  Co\iv%\.Ck^>s. 
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Lode,  Nevada,  the  residts  of  which  were  published  in  Monograph  luof 
the  U.  S.  Greological  Survey,  entitled  "  The  Geology  of  the  Oonistock 
Lode."  They  have  also  been  the  subject  of  investigation  by  Messrs. 
Hague  and  Iddiugs,  of  the  Geological  Survey,  whose  results  are  em- 
bodied in  Bulletin  No.  7,  U.  S.  Geological  Survey,  1885,  entitled  "The 
Development  of  Crystallization  in  the  Igneous  Kocks  of  Washoe,  Ne- 
vada." 

The  collection  is  in  part  duplicated.  There  is,  first,  a  series  of  198 
specimens  typical  rocks  of  the  region  in  sizes  some  4  by  5  by  1  inches 
and  which  is  in  part  upon  exhibition.  Besides  this  is  the  main  study 
series  in  sizes  about  1^  by  1  by  ^  inches  and  comprising  2,004  speci- 
mens. (Catalogue  Nos.  24001-24198  inclusive,  and  70091-72754  in- 
clusive). 

(4)  The  collections  of  the  fortieth  Parallel  Survey. — This  comprises  some 
3,000  specimens  eruptive  and  sedimentary  rocks  collected  by  members 
of  the  Fortieth  Parallel  Survey,  under  the  direction  of  Clarence  King 
in  1867-73.    The  eruptive  rocks  of  the  series  were  described  by  Prof. 

F.  Zirkel  in  vol.  vi  (microscopic  petrography)  of  the  reports  of  the 
U.  S.  Geological  P]xploratious  of  the  Fortieth  Parallel.  (Catalogue 
Nos.  20301  to  23388,  inclusive.) 

(5)  New  Hampshire  State  Surrey,  C,  H,  Hitchcock  in  charge. — A  collec- 
tion in  the  form  of  rough  hand  specimens,  some  G  by  6  by  1^  inches  in 
dimensions  and  representing  the  typical  rocks  of  New  Hampshire  as 
described  by  Hitchcock  and  Hawes  in  the  reports  of  the  Geological 
Survey  of  New  Hampshire. 

(0)  The  Haxces  collections. — These  comprise  some  350  specimens  erup- 
tive and  altered  rocks,  representing  in  part  the  work  done  by  Dr.  Hawes 
in  connection  with  the  New  Hampshire  surveys  as  published  in  part 
lY,  vol.  Ill,  of  these  reports.  It  also  includes  the  small  fragments  de- 
scribed in  his  paper  as  the  Albany  granites  and  their  contact  phe- 
nomena (Am.  Jour,  of  Science,  1881,  xxr,  p.  21-32),  Cat.  Nos.29G28-29290. 

(7)  The  Pacific  Slope  quicksilver  collections. — These  comprise  several 
hundred  small  specimens  (mostly  4  x  G  cm)  rocks  and  ores  from  the  quick- 
silver regions  of  the  locality  above  noted,  as  collected  and  described  by 

G.  F.  Becker  and  colleagues  in  Monograph  xiii,  of  the  U.  S.  Geologi- 
cii\  Survey,  entitled  Geology  of  the  Quicksilver  Deposits  of  the  Pacific 
Slo[)e. 

(8)  U.  S.  Geological  Survey  collections,  F.  V.  Hayden  in  charge. — ^The 
various  collections  made  by  the  surveys  under  the  direction  of  F.  V. 
Hayden, mainly  from  Colorado,  New  Mexico,  Utah,  Montana,  Wyoming, 
Idaho,  and  the  Yellowstone  National  Park.  These  comprise  some  1,200 
hand  specimens  of  eruptive  and  sedimentary  rocks.  Much  valuable 
material  is  missing  from  these,  having  been  lost  or  destroyed  prior  to 

1880. 

(9)  Collections  from  surveys  tccstofthe  one  hundredth  tneridinn. — The 

collections   made  in    1871-^79  under  the  direction  of  Lieut.  O.  M« 
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AVheeler,  U.  S.  Engineer  Department.  These  comprise  some  680  speci- 
mens  which,  though  hut  little  studied  by  modern  methods,  are,  together 
with  those  of  the  Hayden  surveys,  kept  together  for  purpose  of  reference. 

(10)  Canadian  geological  survey. — A  stratigraphic  series  comprising 
soQio  854  hand  specimens  of  rocks  from  the  various  geological  horizons 
of  Ontaiio,  Quebec,  New  Brunswick,  and  Nova  Scotia,  received  from 
the  Canadian  authorities  at  the  close  of  the  Centennial  Exposition  at 
Philadelphia  in  1876. 

(11)  Pigeon  Point  collection. — This  comprises  400  specimens  illustrat- 
ing various  contact  phenomena,  as  occurring  at  Pigeon  Point  on  the 
north  shore  of  Lake  Superior,  and  as  described  by  Prof.  W.  8.  Bailey 
in  a  forthcoming  bulletin  of  the  U.  S.  Geological  Survey. 

(12)  Menominee  Valley  and  Marquette  River  collections. — ^These  com- 
prise 254  si>ecimens  illustrative  of  the  dynamic  metamorphism  of  erup- 
tive rocks  as  described  by  Dr.  G.  H.  Williams  in  Bull.  No.  62,  U.  8. 
Geological  Survey. 

(13)  Alaska  collections. — ^These  comprise  some  250  specimens  miscella- 
neous rocks  collected  mainly  by  W.  il.  Dall  in  1866-68. 

(14)  Missouri. — A  series  comprising  114  characteristic  rocks  from 
southwestern  Missouri,  as  collected  and  described  by  Prof.  E.  Haworth. 
(Catalogue  Nos.  38618-;58741,  inclusive.) 

(15)  Bear  Paw  Mountains^  Montana. — A  small  series  eruptive,  meta- 
morphic,  and  drift  rocks  from  the  Bear  Paw  Mountains,  collected  by 
Dr.  A.  C.  White  and  J.  B.  Marcou  in  1883.  (Catalogue  Nos.  28666-28743, 
inclnsive.) 

(16)  8t.  Gothard  Tunnel. — A  series  of  metamorphic  rocks,  comprising 
some  81  specimens  received  from  the  Swiss  Commissioner  to  the  Centen- 
nial Exposition  at  Philadelphia  in  1876.     (Catalogue  Nos.  37495-37574.) 

(17)  Commander  Islands^  coast  of  Kamschatka —  A  small  series  of  the 
characteristic  rocks  of  these  islands,  collected  by  Dr.  L.  Stejniger  in 
1882-'83.    (Catalogue  Nos.  37937-37972. ) 

(18)  Australian  collections. — A  series  of  some  355  rocks  from  Victorin, 
Australia,  as  received  from  the  Australian  centennial  commissioners 
in  1876.    (Catalogue  Nos.  28121-28175,  inclusive.) 

(19)  Brazilian  collections. — An  interesting  series  of  266  specimens 
eruptive  and  metamorphic  rocks  received  from  the  governmental  geol- 
ogist, O.  A.  Derby.     (Cat.  Nos.  69759-70027.) 

(20)  District  of  Columbia  collections. — This  includes  a  series  of  several 
hundre<l  specimens,  collected  mainly  by  Prof.  Thomas  Kobinson  at  in- 
tervals of  every  fifty  feet  in  the  tunnel  of  the  Washington  Acqueduct 
extension. 

To  the  extent  that  facilities  have  permitted,  sections  for  microscopic 
study  have  been  prepared  from  the  rocks  of  both  the  exhibition  and 
study  collections.  At  the  date  of  writing,  the  number  of  these  slides 
amounts  to  some  4,000.  Of  these,  2,700  are  of  rocks  in  the  building- 
stone  collections,  and  which  were  prepared  in  large  part  under  i\\M.  dv- 
rectioD  of  Dr.  G.  W«  Hawes* 


THE  (.'ATLIN  COLLECTION  OF  INDIAN  PAINTINGS/ 


By  Washington  Matthews,  M.  D.,  LL.  D.,  Major  and  Surgeon,   V.  S,  Army. 


The  majority  of  my  andienee  have,  no  doubt,  been  many  times  in 
thU  hall,  either  as  attendants  on  the  lectures  which  are  delivered  here, 
or  as  %'isitors  to  the  Museum,  and  many  times  they  have  gazed  on  the 
airray  of  paintings  which  cover  its  walls.  To  what  extent  have  they 
observe<l  these!  What  lessons  have  they  learned  from  them  ?  What 
opinions  Lave  they  formed,  what  criticisms  have  thiv  ii.iHle  of  them! 
What  do  they  know  of  their  history  or  of  the  history  ot  the  wandering 
artist  whose  busy  hand  painted  them!  These  are  questions  to  which 
I  can  frame  only  imperfect  answers.  I  have  iisked  such  questions  of 
many  who  have  visite<l  this  Museum,  and  I  am  led  to  believe  that  not 
more  than  one  in  teu  bestows  an  inquiring  glance  at  this  nionument  to 
^1  lileof  lal)orious ^ikI  <.'nthusiastic  devotion  to  a  chosen  subject;  and 
t^astly  fewer  jue  tbo^e  xvho  inquire  into  the  nature  and  scope  of  the 
teollection,  or  «top  to  discover  the  name  and  something  of  the  person- 
^ality  of  tlie  atithor. 

<7eorge  Catliu  was,  to  use  his  own  expression,  a  lion  in  his  day.  He 
•enacted  in  Eurof^efifty  years  ago  much  the  same  role  that  *'  BuffaloBill  ^ 
has  played  in  our  time,  but  in  a  more  scholarly  and  less  lucrative  way. 
He  was  the  geuial  showman  of  the  American  Indian  and  the  wild  West. 
He  carried  iiis  collection — the  very  collection  we  see  around  us  now — 
to  various  European  capitals.  He  exhibited  live  Indi<ans,  and  he  and 
h\H  prot6g6s  were  received  and  entertained  at  the  homes  of  English 
tiobility.  They  dined  with  Louis  Phillippe  and  with  the  King  and 
Queen  of  Belgium.  The  following  brief  autobiography  is  taken  from 
Ills  work  entitle<l  '^  Illustrations  of  the  Manners,  Customs,  and  Condi- 
tion of  tlie  North  American  Indians." 

**  I  was  liorii  ID  Wyoming,  iu  Nortli  America,  some  thirty  or  forty  years  Hinco  (t.  <;., 
iu  1796);  of  parents  who  entered  that  boantitul  and  famed  valley  soon  after  the  clo^ 
of  tbo  revolutionary  war,  and  the  diHastrous  event  of  the  *' Indian  massacre," 

"  The  early  part  of  my  life  was  wbiled  away,  apparently  somewhat  in  vain,  witl^ 
books  reluctantly  held  in  one  band  and  a  ritle  or  fisbing  pole  firmly  and  atifoctiou: 
%te]y  grasped  in  the  other. 

*'At  the  urgent  reqneHtof  my  father,  wlio  was  a  practicing  lawyer,  I  was  prevailei^ 
upon  to  abandon  these  favorite  themes  and  also  my  occasional  dabblings  with  tbi^ 

•  Reprint  of  a  lecture  delivered  in  tbe  leu|;nre  balipf  ti^e  NatiowftVSVwwwxw^^^Vw- 
^jf  April  13,  18S9. 

U.  Mitf.  1^  pt,  ?—^  "^^ 
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brush,  which  had  secured  already  a  corner  iu  my  aflectiuns,  and  I  com meooed  reading 
the  law  fur  a  profession  under  tlie  direction  of  Keeve  and  Gould,  of  CoQuecticat.  I 
attended  the  lectures  of  tiiese  learned  judges  for  two  years— was  admitted  to  the  bar— 
and  practiced  the  law  as  it  sort  of  2kimrodical  lawyer,  in  my  native  land,  for  the  term  of 
two  or  three  3'ear8 ;  when  I  very  deliberately  sold  my  law  library  and  all  (save  my  rifle 
and  fishing  tackle),  and  converting  thoir  proceeds  into  brushes  and  paint  pots,  I  com- 
menced the  art  of  painting  iu  Pliiladelphia,  without  teacher  or  adviser. 

"  I  there  closely  applied  my  hand  to  the  labors  of  the  art  for  several  years;  during 
which  time  my  mind  was  continually  reaching  for  some  branch  or  enterprise  of  the 
art  on  which  to  devte  a  whole  lifetime  of  euthusiasni ;  when  a  delegation  of  sotne 
ten  or  iiltt^en  noble  and  diguified-looking  Indians,  from  the  wilds  of  the  '*Far  West," 
sudiienly  arriviMl  iu  the  citv.  arrayed  and  equipped  in  all  their  classic  beauty, — with 
shield  and  iniiiit't,  —  uitu  tunic  and  luantean. — tinted  ami  t^sseled  olf,  exactly  for  the 
p.iiniet'.s  paleiit' ! 

"ill  biltu  aiHi  stoic  dignity  these  lords  of  tlie  forest  strutted  ahout  the  city  fura 
few  nays,  wiappe<i  in  tiinr  iiciurrd  robes,  with  their  brows  idumeil  with  thequiiiaof 
the  NNur  eagbr,  aiiracting  tut;  ga/e  and  the  admiration  of  all  who  beheld  theui.  After 
thi.H,  ih^y  took  till  ir  leave  lor  Washington  City,  and  I  Wiis  kft  to  rcilect  and  regret, 
which  Idid  long  and  deeply,  until  I  eanie  to  the  following  deductions  and  conclusions: 

**  Black  and  bine  cloth  and  civilization  are  destined,  not  only  to  veil,  but  to  obUter- 
ate  the  grace  and  beauty  of  Nature.  Man,  in  the  biinplicity  and  loftiness  of  his  nature, 
unrestrained  and  unfettered  by  disguises  of  art,  is  surely  the  most  beautiful  model 
for  the  painter, — and  the  country  from  which  he  hails  is  unquestionably  the  best  study 
or  school  of  the  arts  in  the  world  :  snch,  1  am  sure,  from  the  models  I  have  seen,  is 
the  wilderness  of  North  America.  And  tbo  history  and  customs  of  such  a  people, 
preserved  by  pictorial  illustrations,  are  themes  worthy  the  lifetime  of  one  man,  and 
nothing  short  of  the  loss  of  my  life,  shall  prevent  me  from  visiting  their  country,  and 
of  becoming  their  hivstoriau. 

''There  was  something  inexpressibly  delightful  in  the  above  resolve,  which  waste 
bring  me  amidst  living  models  for  my  brush:  and  at  the  same  time  to  place  in  mf 
hands  again,  for  my  living  and  protection,  the  objects  of  my  heart,  above  named: 
which  had  long  been  laid  by  t«>  rnst  and  decay  in  the  city,  without  the  remotest  pros* 
pect  of  again  contributing  to  my  amusement. 

"  1  had  fully  resolved — 1  had  opened  my  views  to  my  friends  and  relations,  but  got 
not  one  advocate  or  abettor.  I  tried  fairly  and  faithfully,  but  it  was  iu  vain  to 
reason  with  those  whose  anxieties  were  ready  to  fabricate  every  diftlcnlty  and  danger 
that  could  be  imagined,  without  being  able  to  understand  or  appreciate  the  extent 
or  importance  of  my  designs,  and  I  broke  from  them  all, — from  my  wife  and  my  aged 
parents, —myself  my  only  adviser  and  protector." 

Such  is  Catliu's  own  rather  flowery  account  of  how  he  formed  his 
resolution ;  but  the  language  in  which  he  expresses  it  is  only  an  evidence 
of  the  reality  of  his  enthusiani. 

These  paintings  as  works  of  art  I  now  often  hear  unfavorably  criti- 
cised; but  criticism  is  an  easy  task  for  those  who  do  not  appreciate  the 
difficulties  under  which  Catlin  labored.  Today  our  l9,ud  is  filled  with 
artists  of  both  sexes,  of  all  ages,  and  of  every  degree  of  fitness  an^ 
unfitness.  The  number  of  amateur  aspirants  iu  art  has  increased  an 
hundred  fold  in  the  last  half  century. 

To  accommodate  this  growth  of  artistic  demand,  the  coi)yenienoe8aD4 
appliances  of  art  have  improved  and  increased.  The  well  equipped 
sketcher  in  oil  of  today  can  not  appreciate  the  difficulties  of  the  travel- 
ing artiist  in  America  fifty  or  sixty  yeavs  a^o.    There  wef  e  then  no  patpnf 
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sketching  boxes^  with  their  eomplicati^M  of  coDvenieDces.  The  com- 
pressible metallic  tabe  had  not  been  invented,  or  at  least  not  introduced 
into  the  armamentarium  of  art.  Not  one-fourth  of  the  present  tints  of 
Wiusor  and  Newton's  catalogue  were  then  known.  Rapidly  drying 
vehicles  were  not  in  vogue.  The  artist  ground  his  own  paints — coarse, 
crude  paints — and  carried  them  around  mixed  in  pots  or  dry  in  paper. 
I  do  not  think  that  a  careful  analysis  of  Catlin's  ])aintings  will  reveal 
more  than  a  dozen  pigments ;  I  have  reference  to  the  paintings  which 
were  taken,  so  to  speak,  on  the  wing.  He  had  not  accommodations  for 
more.  While  collecting  a  large  number  of  these  views,  he  was  travel- 
ing with  two  other  men  in  ii  small  canoe,  which,  in  addition  to  his 
paints  and  canvas,  held  their  clothing,  bedding,  ammunition  and  pro- 
visions; in  fact,  everything  necessary  for  life  and  comfort  in  a  land  in- 
habited only  by  savages.  Ethnographic  travelers  of  to  day,  with  pocket 
camera  and  instantaneous  dry- platens,  have  a  vast  advantage  over  Catlin 
with  his  red  leivd — which  ho  used  liberally — his  boiled  oil  and  his  rolled 
canvas;  but  their  results  are  not  correspondingly  more  accurate.  Many 
of  bis  sketches,  too,  were  necessarily  taken  in  great  haste.  Yet  he 
never  failed  to  catch  the  spirit  of  the  scene  before  him  and  to  transfer 
it  faithfully  to  his  canvas.  But,  while  making  all  just  excuses  for  Cat- 
Iki^  it  must  be  acknowledged  that  he  was  not  acquainted  with  all  the 
resources  of  his  art  as  it  existed  even  in  his  day.  He  was  a  self  taught 
nan. 

From  my  own  experience,  following,  as  I  have  done  for  years,  in  the 
very  trail  of  Oatliu,  1  can  not  speak  too  highly  of  his  general  truthful- 
ness; yet  he  sufiered  from  certain  limitations  of  his  time  and  surround- 
ings which  have  impaired  the  usefulness  of  his  literary  work.  With- 
out telling  any  direct  falsehood,  he  succeeds  sometimes  in  deceiving  the 
reader.  Ilis  books  must  be  read  critically ;  they  are  not  of  equal  use 
to  all  students.  In  this  year  of  our  Lord  there  are  so  many  workers  in 
all  specialties,  and  the  facilities  for  publication  in  each  are  so  great, 
that  one  may  write  on  the  driest  and  most  technical  subjects,  in  the 
least  interesting  manner,  and  yet  be  reasonably  certain  of  finding  a 
publisher  and  a  coterie  of  readers.  It  was  not  thus  in  America  fifty 
ye^irs  ago,  and  Catlin,  who  wiis  a  poor  man,  in  order  to  make  his  enter- 
prise pay,  had  to  write  for  a  general  public,  whom  he  felt  oblige<l  to  in- 
terest as  well  as  instruct.  He  sometimes  painted  also  with  this  intent, 
as  will  be  shown  later.  Indeed,  he  thus  candidly  criticises  himself  in 
one  of  bis  letters : 


it 


It  wonld  be  impossible  at  the  same  time,  in  a  book  of  these  dimonsioDs,  to  explaii| 
all  the  fnannere  and  ciiHtoiiiH  of  thi58e  people  ;  l)ut  an  far  as  they  are  narrated,  th<*y 
have  been  described  by  my  pen,  upon  the  spot,  a^  I  have  soon  them  transacted;  aixl 
if  some  few  of  my  narrations  shouhl  sei>m  a  little  too  highly  colored^  I  trnst  the  worhl 
wiU  be  ready  to  extend  to  mo  that  pardon  which  it  is  customary  to  yield  iti  aU  artists 
whose  main  faults  exist  in  the  vividnvHs  of  their  coloring;  rather  than  in  the  draw- 
ini^of  their  pictures;  but  there  is  nothing;  else  in  them,  I  think,  tliat  I  should  ivsk 
pardon  for,  even  though  some  of  them  should  stagger  credulity  audmc^vvx  ^v^t  aw^Wi^^. 

MMim  of  critioB." 
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But  the  question  of  too  high  coloring  is  often  one  of  ]>er8onal  equa- 
tion only.  One  of  our  greatest  modern  writers  thus  defends  himself 
against  the  charge  of  exaggeration : 

^*  What  in  exaj^geratiou  to  oiio  class  of  minds  and  perception  is  plain  trath  to  another. 
That  which  is  coniinoDly  calle<l  long-sight,  percuives  in  a  prospect  iunnmerable  fea- 
tures and  hearings  non-existent  to  a  short-sight«d  person.  I  sometimes  ask  myself 
whether  there  may  occasionally  he  a  difference  of  this  kind  between  some  writen 
and  some  readers ;  whether  it  is  oUcays  the  writer  who  colors  highly  or  whether  it  is 
now  and  then  the  reader  whose  eye  for  color  is  a  little  dull." 

Half  a  century  sigo  the  country  west  of  the  Mississippi  was  a  verita- 
ble terra  incognita.    No  one  appreciated  the  magnificent  distances  of 
that  region.    The  Kocky  Mountains  were  supposed  to  be  somewhat  in 
sight  of  the  falls  of  St.  Anthony.    I  remember  once  seeing  in  a  novel 
written  by  an  author  who,  I  believe,  is  still  living,  an  account  in  which 
the  hero  is  represented  as  ascending  to  the  roof  of  a  one-story  struc- 
ture on  the  banks  of  the  Illinois  River,  and  looking  admiringly  over  an 
extensive  landvscape  which  was  "  bounded  on  the  west  by  the  distant 
outline  of  the  Rocky  Mountains."    In  other  words,  this  gentleman  of 
telescopic  eye  was  able  to  take  in  the  entire  states  of  Missouri  and 
Kansas  and  half  of  Colorado  at  a  single  glance.    With  such  ideas  pre- 
vailing among  the  learned,  how  could  Catlin,  having  journeyed  some 
three  thousand  miles  up  the  Missouri,  come  back  with  his  finger  in  his 
mouth  and  say  he  had  not  had  a  glimpse  of  the  Rocky  Mountains  t    No 
one  would  believe  him.     lie  must  at  least  pretend  he  had  seen  them, 
and  so  by  an  ingenious  verbal  fabrication,*  but  without  the  slightest 
direct  falsehood,  he  makes  possible  the  inference  that  he  saw  their 
snowy  summits  during  his  journey  up  the  Missouri  River  in  1832.    So 
welhloes  he  succeed  that  a  recent  student  of  Catlin,  in  a  published  map, 
terminates  the  itinerary  of  1832  some  hundreds  of  miles  west  of  the 
mouth  of  the  Yellowstone,  which  latter  was  really  his  farthest  west 
during  the  .year  in  (piestion. 

I  have  not  time  now  to  explain  in  full  my  reasons  for  knowing  that 
< -atlin  did  jiot  see  the  Rocky  Mountains  in  1832,  as  he  Iciuls  many  to 
suppose  he  has  done ;  but  if  there  is  any  one  in  the  audience  conversant 
with  Catlin's  works,  who  wishes  to  have  the  proofs  on  this  point,  lam 
at  his  service.  Not  only  did  Catlin  not  see  the  ''  Kockies"  in  1832,  but 
1  have  serious  doubt  if  he  saw  the  main  chain  at  any  time  during  the 
eightyears  or  more  during  which  he  was  engaged  in  making  this  Gallery. 
What  he  may  have  seen  and  sketched  after  1852,  when  the  G^illery 
passed  into  other  hands,  I  do  not  know;  but  then  the  California  gold 
lields  had  been  discovered,  the  overland  route  was  trodden  as  clear  as  a 
thrashing-Hoor,  and  the  visit  to  the  Rocky  Mountains  had  become  a 
pommon  achievement.  One  of  the  reasons  for  my  doubts  is  the  evi- 
flenpe  of  the  collection  itself.     Examine  all  these  pictures  carefully  by 


*8ee  **  Illiistratioimof  the  Manners,  CustouiH  and  Copditiou  of  the  North  American 
Indiann/'  hy  Qoo.  Catliu,  vol.  1,  Loudon,  ISHG,  pp.  G:M)5.  The  conversatiou  with 
^'Batiste  "  here  given  is  fictitious. 
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daylight,  and  you  will  see  that  the  artist  well  appreciated  the  distinc- 
tive beauties  of  different  landscapes — the  odd,  the  peculiar,  the  strik- 
ing. There  is  not  a  remarkable  scene  on  the  Upper  Missouri  from  the 
Platte  to  the  Yellowstone  tbat  he  has  not  transferred  to  his  canvas.  To 
the  beauties  of  the  Upper  Mississippi  he  has  done  a  justice  which  Ban- 
vard  did  not  excel.  If  he  has  worked  so  faithfully  on  the.se  beautiful 
but  comparatively  tame  Iand8cai>e8,  how  would  the  infinitely  grander 
scenes  of  the  Rocky  Mountains  have  inspired  him  ?  Could  he  have  held 
his  brush  still  in  sight  of  them  ?  Yet  no  view  of  that  vast  mountain 
region  is  to  be  found  in  his  collection,  with  the  possible  exception  of 
some  ridges  seen  from  the  Comanche  camp  in  1834,  wiiich  may  have 
been  outlying  spurs  of  the  Sierra  Madre.  Pike's  Tent,  an  odd  and  beau- 
tiful but  comparatively  insignificant  bluff',  some  five  hundred  feet  high, 
on  the  upper  Mississippi,  has  a  canvas  allotted  to  it  in  the  Gallery,  but 
for  a  view  of  Pike's  Peak,  fourteen  thousand  feet  high  and  covered  with 
eternal  snows,  we  seek  in  vain.  In  vain  do  wo  search  for  a  view  of  a 
single  one  of  the  monarchs  of  the  Chippewyan  Range. 

As  is  well  known,  literature  has  always  had  its  requirements,  which 
varied  according  to  time,  race  and  country.  Rut,  as  is  not  so  gener- 
ally recognized,  science  too  has  had  its  requirements  in  times  pnst, 
which  limited  and  controlled  its  development.  Perhaps  it  has  its  arbi- 
trary and  illogical  requirements  to  day,  while  we  are  not  aware  of  them. 
The  slave  knows  not  how  deeply  the  fetter  has  cut  into  his  llesh  until 
it  has  been  cast  away. 

There  was  a  singular  demand  made  on  the  American  ethnographer 
of  a  generation  or  two  ago,  and  it  has  scarcely  yet  been  silenced.  He 
was  obliged  to  advance  a  theory  of  an  Old  World  origin  for  the  Ameri- 
can aborigines,  and  if  not  for  the  whole  race,  at  least  for  that  ))art  of  it 
in  which  he  was  most  interested.  The  shelves  of  libraries  of  Ameri- 
cana are  crowded  with  volumes  devoted  to  proving  such  theories.  Such 
an  im(>ortant  place  in  the  speculations  of  that  time  did  these  theories 
have,  that  a  great  religious  system  (a  system  which  forms  to-day  one 
of  the  greatest  political  problems  that  confront  us)  is  based  upon  the 
theory  of  the  descent  of  the  Indians  from  the  ten  lost  tribes  of  Israel. 
We  can  understand  Catlin's  environment  better,  when  we  remember 
tbat  he  lived  in  the  time  the  angel  Moroni  revealed  to  Joseph  Smith 
the  hiding  ])lace  of  the  golden  tablets  on  which  was  engraved  the  book 
of  Mormon. 

Catlin's  journey  in  1832  on  the  Upper  Missouri  was  his  first  impor- 
tant expedition,  his  first  journey  into  a  really  wild  land,  as  well  as  the 
most  fruitful  journey  in  artistic  and  ethnographic  material  that  he  ever 
made.  His  most  interesting  observations  were  taken  among  a  seden- 
tary, house-building,  agricultural  people  named  Mandans.  Tribes  of 
this  class  were  not  uncommon  in  America  in  his  day,  but  at  the  time 
of  his  visit  he  was  not  aware  of  the  fact.  In  the  Mandan  villages  he 
found  a  hospitable  and  intelligent  trader  named  Joseph  Kipp^  ^\io 
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proved  himself  a  guide  and  interpreter  of  uuasual  valae,  and  m&de  the 
stay  of  his  guest  both  pleasant  and  profitable.    The  latter  arrived  at 
the  time  of  a  most  important  rite  of  the  Mandans,  the  whole  of  which 
he  was  permitted  to  witness  and  the  like  of  which  he  never  saw  before 
or  after.    This  rite  I  shall  refer  to  at  length  before  the  close  of  the  lec- 
ture.   Mr.  Kipp,  too,  undoubtedly  spoke  well  of  his  Indian  friends.    1 
have  often  observed  on  the  frontier  that  white  men  who  have  lived  long 
with  any  particular  tribe  of  Indians  acquire  a  greater  sense  of  loyalty 
to  such  tribe,  that  they  hate  its  enemies,  love  its  friends^  sonud  its 
praises,  and  maintain  Uh  superiority  to  all  other  tribes.    Had  Gatlin 
had  opportunities  of  witnessing  the  great  ceremonies  of  other  nations 
under  the  conduct  of  guides  as  well  informed  as  Mr.  Ejpp,  he  wonld 
not  perhaps  have  considered  the  Maudans  so  superior  to  other  tribes  d^ 
he  represents  them  in  his  writings.    It  was  this  people  wluch  he  se- 
lected as  the  subject  of  his  origin  theory.     By  a  series  of  argument* 
and  conclusions  which  we  would  now  call  "jumping,''  but  which  passed 
muster  in  the  science  of  half  a  cei;tury  ago,  he  established  to  his  owi» 
satisfaction  that  the  Mandans  were  descended  from  certain  WelshmeO 
who  sailed  in  ten  ships  under  the  direction  of  Prince  Madoc  from  Nortl* 
Wales   in  the  early  part  of  the  fourteenth  century.     Although  hi^ 
theory  has  little  value  in  the  light  slied  by  modern  investigation,  it  con- 
trolled  all  his  opinions,  distorted  mauy  of  his  statements,  and  has  tran^' 
mitted  its  evil  influence  through  the  works  of  a  host  of  compilers  aucJ- 
book-makers,  many  of  them  ol*  high  fame  in  the  scientific  world,  dowE^ 
to  the  present  day.    So  much  for  some  of  the  unfavorable  influences  o^ 
his  environment. 

There  are  various  portraits  and  pictures  of  our  subject  extant.    On^ 
appears  in  his  notes  on  Travel  in  Europe.     Mr.  Thomas  Donaldson,  \tM 
his  reccmt  work,*  presents  three,  and  in  his  own  works  the  artist  ofteiP- 
includes  sketches  of  himself.    The  plate  facing  page  701  in  Donaldson'^ 
work  is  a  copy  of  a  picture  painted  by  the  artist's  own  hand  when  h'e^ 
was  twenty-eight  years  old.    He  is  represented  by  his  contemporaries 
as  a  person  of  medium  height,  slender,  well  formed,  very  graceful,  and 
of  a  complexion  so  decidedly  dark  that  some  of  his  friends  thought 
ho  might  possibly  claim  for  his  own,  a  little  of  the  blood  of  that  race 
to  whose  study  he  had  devoted  a  life-time. 

In  ri.  cxxx  is  shown  one  of  Catliu's  sketches  of  himself  in  the 
prime  of  his  activity  and  usefulness.  It  represents  him  in  1832,  at  the 
age  of  thirty-six,  seated  at  a  feast  in  the  lodge  of  Mali-to-toh-pa  or 
Four  Bears,  then  second  chief  of  the  Maudans,  dressed  in  his  buck- 
skin hunting  suit.  According  to  the  etiquette  of  the  place  and  time, 
he  eats  alone  out  of  a  wooden  bowl,  while  his  host  fills  the  calumet  for 
him  to  smoke  after  his  meal,  and  the  women  of  the  household  act  the 
part  of  spectators. 


*  '^Tlirt  Gi'orijo  Oatlin  Indian  Qiillery  in  tli«>  U.  S.  National  Musenm  (Smithsonian 
Iniititation),  with  Memoir  and  Statistics/'  in  Smithsonian  Report  for  1SS5. 


Plate  CXXX. 
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The  plate  facing  page  711  in  Donaldson's  <<  Catlin  Indian  Gallery"  is 
from  a  photograph  taken  in  1868,  when  he  had  reached  the  venerable 
age  of  seventy-two,  about  four  years  prior  to  his  death.  A  scar  on  the 
left  cheek,  which  shows  in  this  picture,  was  caused  accidentally  by  a 
hatchet  stroke  received  in  boyhood  from  a  comrade  with  whom  he  was 
'<  playing  Indian,"  an  indication  that  the  sight  of  the  delegation  in 
Philadelphia  was  not  the  first  incident  in  his  life  which  led  to  his  voca- 
tion, although  it  may  have  been  the  decisive  one. 

Whatever  unfavorable  criticism  may  be  made  of  Catlin  as  a  colorist^ 
httle  disparagement  can  be  made  of  bis  accuracy  and  spirit  as  a  deliue^ 
ator.  In  landsca])e  he  seizes  the  genius  of  the  locality  with  marvelous 
quickness  and  insight  Any  one  who  has  traveled  on  the  Upper  Mis- 
souri will  recognize  how  perfectly,  in  a  few  strokes,  in  the  sketch  before 
as  (PI.  cxxxT,  Fig.  1),  he  has  fixed  the  features  of  that  turbid  flood,  with 
its  monotonous  walls  of  cotton  wood  trees,  terraced  as  they  rise  from  the 
newer  to  the  older  alluvial  deposits  on  its  shores;  with  its  caving  bank, 
Its  falling  trees  and  snags  on  the  convexity  of  the  river's  curve  where 
the  current  strikes  the  laud  with  greatest  force,  and  the  low,  shelving 
bank  of  the  opposite  side.  It  is  not  a  placid  stream ;  with  a  few  well 
placed  lines  he  tells  us  that  it  moves  at  the  rate  of  seven  miles  an  hour. 

Geology,  sixty  years  ago,  was  an  infant  science.  The  geologic  land- 
scape artist  had  not  become  differentiated  from  landscape  artists  in 
general— to  this  day  but  a  limited  few  have  obtained  high  proficiency 
Muong  this  class,  vet  I  doubt  if  some  of  the  best  draftsmen  attached 
to  our  own  Govern  3iit  surveys  could  bring  out  more  correctly  the  sali- 
ent features  of  the  ft  Tertiary  bluffs  of  the  Dakota  region  than  Mr, 
OatHn  has  done  in  the  sketch  represented  in  PI.  oxxxi,  Fig.  2.  Such 
is  the  country  that  is  so  appropriately  designated  Mauvaises  Terresj 
)r  Bad  Lands. 

PI.  cxxxii,  Fig.  1,  copies  his  painting  of  a  feature  common  in  the  bluffs 
)f  the  Upper  Missouri  region,  where  small  interrupted  deposits  of  hard 
uindstone  are  mingled  with  much  softer  formations,  not  greatly  exceed- 
ng  ordinary  clay  in  hardness.  These  pieces  of  sandstone,  protecting 
he  underlying  soft  rock  from  erosion  by  the  rain,  cause  a  series  of 
)illars  to  be  formed,  as  shown  in  the  painting.  A  seam  of  lignite  runs 
dong  the  base  of  the  bluff.  The  flood  plain  of  the  Missouri,  here  almost 
reeless,  forms  the  distance. 

The  picture  shown  in  PI.  oxxxii,  Fig.  2,  represents  conical  hills,  which 
ire  very  common  in  the  same  country.  From  these  summits,  during 
ihe  rare  rains  of  the  region,  streams  of  temj)orary  existence  flow  with 
^eat  force  and  cut  deep,  narrow,  fantastic  guUeys  in  the  alluvial  soil, 
mch  as  that  shown  in  the  pninting.  These  hills  are  striped  liorizon- 
ally  in  divers  beautiful  colors,  biding  composed  of  strata  of  different 
iiits  to  which  the  original  canvas  does  ami>le  justice. 

Fiverywhere  he  has  seized  the  d'stinctive  ft^atures  of  the  land- 
scape and  apparently  with  an  intuitive  understanding  of  its  geologic 
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basis.  We  need  uot  marvel  when  we  learu  that  iu  hU  later  years, 
without  any  extensive  book  study,  he  became  a  good  practical.geologist 
In  this  picture  (PI.  cxxi.111,  Fig.  1)  he  gives  us  a  strikiug  representa- 
tion of  the  pi'<uliar  billowy  hills  which  are  so  characteristic  of  the  loe^ 
deposits  of  the  Missouri  Valley  iu  western  Iowa  and  eastewi  Nebraska. 
These  are  the  hills  of  loess  of  1S32,  with  their  smooth,  gra^ss-dad  sides 
and  their  scanty  j^roves  in  Uw  ravines ;  such,  too,  they  still  seemed  when 
last  I  saw  them,  fourteen  yenrsago;  but  a  change  even  then  was  com- 
ing over  th<4u  ;  prairie  fires  were  at  an  end  and  small  shrubs  were  ris- 
ing above  the  grass.  These  are  perhaps  good  sizal  saplings  to-day. 
So  the  forest  will  spread  and  soon  the  beautiful  clear-cut  outlines  of 
these  billowy  slopes  will  no  more  have  power  to  inspire  the  artist's 
hand. 

In  this,  as  in  a  hundred  other  cases,  the  pictures  have,  for  us,  a  high 
historic  value  as  lixiug  an  irrevocable  past.  They  show  us  laudniarks 
of  the  West  which  have  long  ago  disappeared,  such  as  old  trading 
posts  of  the  Indian  country ;  Fort  Union,  which  stood  forty  years  at  the 
nu)uth  of  the  Yellowstone,  but  the  lines  of  whose  fouudatiou  walls  can 
scarcely  be  trnced  to-day. 

Floyd's  grave,  the  place  of  interment  of  the  only  man  who  died  on 
Lewis  and  ( .larke's  famous  expedition  in  1804,  is  shown  in  PL  rxxxiH, 
Fig.  2.  Is  there  any  trace  of  the  once  lonely  mound  now  in  the  busy 
environs  of  8ioux  C'ity  !•  Does  the  pole  still  stand,  as  Catlin  shows  it, 
over  Blackbird's  grave  (PI.  cxxxiv.  Fig.  1),  the  last  instance  of  a  j?e- 
pulchral  mound  built  iu  historic  times,  showing  that  our  modern  ludiaus 
were  mound  builders?  The  self-reared  monument  of  Julien  Dnbuqne, 
the  first  white  man  who  worked  the  Upper  Mississippi  lead-mines,  a  cen- 
tury ago,  stood  perfect  still  in  Catlin's  day,  a  stone  hut  with  door  of 
lead  and  cross  of  cedar  (Pi.  cxxxiv,  Fig.  2) ;  but,  thirty-five  years  ago, 
I  have  seen  it  level  with  the  ground.  Such  are  some  of  the  many  ob 
literated  laml-marks  reared  by  human  hands  that  Catlings  pencil  has 
perjK»tuated. 

P>ut  works  of  nature,  the  landmarks  erected  by  the  eternal  elements; 
can  these  be  obliterated!  Have  they  any  past  which  the  artist  can 
l>rescrve  for  the  coming  ge^jerations  ?  Let  this  picture  decide.  Here 
are  the  falls  of  St.  A  nthony  ( PI.  cxxxv,  Fig.  1 ),  as  they  roared  to  an  unten- 
anted solitude  in  the  year  1835,  when  George  Catlin  visiteil  and  sketched 
them.  Who  would  recognize  any  identity  between  that  fair  wild  scene 
and  thr"  falls  of  SI.  Anthony  <»f  to-day  (PI.  (^xxxv.  Fig  2). 

A  very  large*  proportion  of  the  paintings  in  this  collection  is  devoted 
U)  Indian  games  and  hunting  scenes  ( PI.  cxxxvi.  Fig.  1),  and  these  rep- 
resent from  a  sci<'ntifi<^  j)oint  of  view  the  most  valuable  ])art  of  the  whole 
collection,  with  the  exc4'ption  of  the  four  scenes  of  the  great  Mandan 


*iSiiK;c  this  was  writt<?n  I  hav*";  lejiriuxl  that  Ctho  j^ravo  being  cudangered  by  th? 
gradual  faUiiig  away  of  tin;  etigo  of  the  blalH  tlu*  ix'ople  of  Sioiix  City  have  recently 
removed  the  reuiaiuH  of  8ergeaut  Floyd  furtbcr  back  from  the  river  on  the  same  hiU* 


Plate  CXXXI. 


FiQ.  1.   Scene  on  the  Upper  Missouri. 
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FiQ,  2.    Bad  Lands  on  the  Upper  Missouri. 


Fio.  1.    Bluffs  on  the  Upper  Missouri. 


Fig.  2.    Scene  on  Banks  of  the  Upper  M^mikim. 
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FlQ.  2.     FLOVD'S  GHAve. 


Plate  CXXXIV. 


FiQ.  1.    BLACKBIRD'S  Grave. 


Fig.  2.    DuauouE's  Gi 


Plate  CXXXV. 


FiQ.  1 .    Falls  of  St.  Anthony  m  1 836. 


Fio,  2,    Modern  Falu  of  St.  Anthonv. 


Plate  CXXXVI. 
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Fio.  1.   Buffalo  Hunt  on  Horseback. 


Ro.  2.    Manoan  Game  of  Tchuno-kee. 
(rrom  DooaldKii'B  "  culln  ImUu  OaDery."  MatolM 
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coreuiony  to  be  hereafter  described.  The  sceue  iu  PI.  cxxxvi,  Fig.  2, 
is  presented,  uot  because  it  is  the  most  picturesque  of  this  class  that  he 
has  painted,  but  because,  simple  as  it  is,  he  has  caught  the  spirit  of  the 
situation  so  well.  The  pose  of  the  men  who  are  betting  on  the  game 
and  watching  anxiously  the  fall  of  the  hoop  is  excellent.  I  have  heard 
many  favorable  comments  made  on  this  plate  by  Indians.  This  game 
of  Tchung-kee  was,  with  some  moditications,  practiced  over  the  greater 
[)art  of  North  America  at  the  time  of  the  discovery  and  until  long  after. 

Catlin  devotes  four  canvasses  to  illustrating  the  exciting  ball  game  of 
the  Choctaws.  One  of  his  illustrations  is  shown  in  PI.  cxxxvii.  He 
tells  us  that  it  is  impossible  with  pen  and  ink  alone,  or  brush,  or  even 
with  their  combined  efforts  to  give  more  than  a  caricature  of  such  a 
scene.  However  true  this  remark  may  be  it  is  not  to  be  denied  that 
he  here  presents  to  us  an  unusually  lively  spectacle. 

But  the  great  temptation  to  present  more  illustrations  of  Indian 
games,  some  of  which  I  have  had  the  good  fortune  to  witness,  must  be 
resisted. 

The  majority  of  his  hunting  scenes  represent  an  irreclaimable  past, 
since  they  are  largely  associated  with  an  animal  practically  extinct,  the 
American  bison  or  buffalo.  (>atlin  had  the  true  spirit  of  the  hiuiter;  he 
was  an  excellent  rider,  a  good  shot,  and  for  these  reasons  heilelighted 
in  painting  huntingscenes,  and  he  infuses  more  life  into  such  studies  than 
into  any  others  which  he  executed.  PI.  cxxxviii,  represents  the  de- 
struction of  a  small  band  of  buffalo  which  he  witnessed  near  the  Mandan 
villages.  His  pen  picture  of  the  s<;ene  is  no  less  vivid  than  the  work 
of  his  brush.  Of  course  such  paintings  as  this  must  have  been  largely 
worked  up  after  the  occasion,  from  hasty  sketches  and  from  memory, 
notes,  and  imagination  ;  but  they  are  none  the  hss  valuable  on  that  ac- 
count. The  instantaneous  camera  came  too  late  for  the  buffalo  sur- 
round. But  had  it  come  in  time,  it  might  not  have  caught  as  much  of 
the  scene  as  the  artist's  eye  has  caught. 

PI.  CXXXVI,  Fig.  1,  represents  his  own  first  chase  on  horseback  after 
the  buffalo  at  the  mouth  of  the  Yellowstone,  in  1832,  in  company  with 
Kenneth  Mackenzie, — whose  name  was  famous  in  the  annals  of  the  old 
trading  days  of  the  Northwest, — and  a  French  Canadian  named  Chad- 
ron.  As  he  puts  himself  into  this  picture  (he  is  the  rider  in  the  back- 
ground ;  it  is  Chadron  who  is  climbing  his  charger's  neck),  it  is  reasona- 
ble to  suppose  that  while  he  was  riding  his  horse  after  the  bison  he  was 
not  also  standing  on  the  ground  and  making  a  sketch  of  himself.  This 
picture  is  therefore  a  comi)ositinn. 

So  also  is  the  illustration  presented  in  PI.  cxxxix,  natural  and  real- 
istic as  it  seems.  Mr.  Catlin  saw  all  the  elements  of  this  picture  in  dif- 
ferent places  and  at  different  times;  his  artistic  imagination  has  com- 
bined them  and  given  us  a  pleasing,  and  for  all  purposes  of  illustration 
atruthful,  picture.  He  saw  walking  Indians  in  one  place, snowshoes  in 
another,  walking  buffaloes  iu  the  summer  in  the  far  West,  snow  iu  some 
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safe  eastern  situation  in  winter,  and  common  cattle  toiling  throngh  the 
snow  from  which  he  could  imagine  the  pose  of  the  bison  under  similar 
circumstances.  But  this  winter  hunt,  or  any  like  winter  hant,  he  never 
saw.  A  careful  perusal  of  his  writing  will  be  sufficient  to  satisfy  an> 
one  that  he  never  visited  the  northern  buffalo  ranges  in  the  winter^  and 
therefore  could  not  have  witnessed  such  scenes.  He  made  his  itinera- 
ries in  the  Indian  country  in  summer  and  worked  up  his  notes  and 
Hketchea  in  some  eastern  city  in  winter. 

But  the  chief  wealth  of  this  gallery  is  in  it-s  portiraits  of  Indians, 
iliany  of  whom  are  historic  characters.  He  publishes  many  certificates 
of  the  authenticity  and  correctness  of  his  portraits,  l^o  the  world  at 
large  these  may  be  of  value;  but,  for  my  own  part,  I  desire  no  better 
witnesses  than  the  tears  I  have  seen  shed  over  some  of  them  by  the 
children  and  the  grandchildren  of  the  subjects. 

Singularly  enough  Gatlin's  works  seem  not  to  have  circulated  in 
early  days  in  the  lands  in  which  the  scenes  of  his  labor  were  laid. 
My  first  acquaintance  with  the  Mandans  was  made  in  18G5.  At  that 
time  all  recollection  of  Catlin's  visit  was  lost,  both  by  the  Indians  an.I 
the  whites  who  lived  among  them.  White  men  who  had  traded  for 
years  among  the  Indians  knew  nothing  of  him.  Al>out  4  years  after 
my  first  arrival  on  the  Upper  Missouri  I  succeeded  in  getting  a  copy  of  his 
"  Illustrations,"  etc.,  **  of  the  North  American  Indians,"  in  two  volumes. 
This  was  before  the  days  not  only  of  railroads  and  express  offices,  bnt 
of  even  regular  post-offices  and  post-roads  in  North  Dakota,  and  the 
introduction  of  rare  books  was  no  easy  matter.  The  work  created  the 
liveliest  interest  amongst  the  Indians.  I  lived  then  at  Fort  Steven- 
son (now  an  Indian  school),  some  IG  miles  distant  from  the  village  where 
the  remains  of  the  three  tribes,  called  by  Catlin  the  Mandans,  Biccar- 
rees,  and  Minnetarees,  were  living  together.  The  news  soon  spread 
among  these  Indians  that  I  had  a  book  containing  the  ^' faces  of  their 
fathers,"  and  ere  many  days  my  quarters  at  Fort  Stevenson  were 
thronged  with  eager  visitors.  The  portraits,  although  appearing  iu 
Catlin's  plates  only  as  light,  unshaded  etchings,  were  generally  readily 
recognized  by  the  children  and  the  grandchildren  of  the  departed 
heroes  represented.  The  women  rarely  restrained  their  tears  at  the 
sight  of  these  ancestral  pictures.  The  men  seemed  to  have  less  feeling 
and  interest,  bui  I  soon  had  evidence  that  their  indifference  was  af- 
fected. 

Those  who  have  read  Catlin's  works  are  aware  that  his  most  honored 
Indian  hero  was  Four  Hears,  a  chief  of  the  Mandans,  PI.  CXL.  He 
devoted  one  full-page  plate  to  Four  Bears'  portrait,  another  to  his 
hosi)itality,  four  to  his  buffalo  robe,  an  entire  chapter  to  his  personality 
and  history,  and  he  often  refers  to  him  elsewhere  in  his  various  works. 
Among  those  who  came  to  see  my  books  was  a  son  of  this  Four  Bears, 
named  Rushing  Eagle,  PL  cxlt,  or  (as  he  was  more  familiarly  calle<l 
by  the  whites)  Bad  Gun.    Bushing  Eagle  was  the  second  chief  of  the 
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Mandans.  lie  bad  already  earned  a  high  reputatiou  for  himself  as  £k 
warrior  and  counselor.  Ho  was  very  gentle  in  his  manner,  reticent^ 
dignitied,  and  disinclined  to  beg  favors  of  white  men.  At  tbe  time  of 
Which  I  am  speakiug  he  was  a  middle-aged  man.  His  father  had  been 
dead  over  thirty  years,  and  I  did  not  suppose  that  his  recollection  of  his 
parent  could  be  very  vivid.  At  the  first  sight  of  the  picture  of  Foui* 
Bears  he  showed  no  emotion,  although  he  regarded  it  long  and  intently. 
While  he  was  gazing  at  it  1  was  called  on  business  out  of  the  room  and 
i  left  him  alotie  with  the  book,  telling  him,  correctly,  as  I  8ui>posed, 
that  I  would  be  gone  some  time,  and  iisking  him  not  to  leave  until  I 
returned ;  but  in  a  few  moments  I  was  obliged  to  come  back  for  some- 
thing I  needed.  When  I  reentered  tbe  apartment  I  found  him  weeping 
and  addressing  an  eloquent  monologue  to  tbe  picture  of  his  departed 
father.  Of  course  I  intruded  as  short  a  time  as  possible  on  this  scene 
and  left  him  long  alone  so  that  ho  could  ''  have  his  cry  out."  •  In  1872, 
when  an  itinerant  photographer  made  a  tour  of  tbe  Upper  Missouri, 
going  as  far  as  the  mouth  of  the  Yellowstone,  I  had  a  ferrotype  of  my 
friend  Hushing  Eagle  made,  tbe  pose  of  the  head  approximating  as 
closely  as  possible  that  of  Catlin's  picture  of  Four  Bears.  I  have 
carried  this  ferrotype  around  with  me  ever  since,  and  quite  recently  I 
have  bad  it  copied  with  admirable  fidelity  b^^  the  Moss  Engraving 
Company,  of  New  York  ("Mosstype^).  I  desire  here  to  call  atten- 
tion to  this  picture  (PI.  cxLi)  in  connection  with  Catlin's  portrait 
of  tbe  elder  chief  taken  forty  years  earlier,  and  for  this  reason  I  intro- 
duced a  copy  of  a  portion  (PI.  OXL)  of  Catlin's  etching  of  Four 
Bears,  which  latter  is  a  full-length  portrait.  Tbe  old  men  of  tbe  tribe 
told  me  that  Bushing  Eagle  wa«  tbe  image  of  his  father.  Such  a 
great  resemblance  does  not  appear  in  the  etching;  there  is  a  general 
likeness,  but  taking  feature  for  feature  there  is  much  dissimilarity. 
Remembering  that  Catlin's  original  pictures  of  the  Indians  were  oil 
paintings,  and  that  tbe  etchings  were  but  copies,  I  determined  to 
examine  the  original  which  now  hangs  with  the  rest  of  Catlin's  col- 
lection on  the  south  wall  of  this  ball.  I  have  compared  it  with  the  etch- 
ing and  with  the  picture  of  Bushing  Eagle.  It  is  evident  that  the  etch- 
ing is  not  a  careful  copy  of  tbe  oil  painting  and  that  the  latter  bears  a 
greater  resemblance  to  the  picture  of  Bushing  Eagle  than  the  former. 
In  the  painting  the  line  which  marks  tbe  anterior  border  of  the  cheek 
comes  in  a  straight  line  down  to  the  angle  of  the  mouth  as  in  tbe  face 
of  Bushing  Eagle.  The  etching  shows  a  mouth  of  classic  curves ;  the 
oil  painting  represents  a  well-formed  but  unconventional  mouth  like 
that  seen  in  the  accompanying  Mosstype.  The  jaw  in  tbe  painting, 
like  that  in  the  Mosstype,  is  heavier  than  in  the  etching.  In  lH)th  the 
etching  and  the  painting  the  eye  seems  set  unnaturally  far  back. 
In  comparing  the  etching,  or  even  the  original  painting,  with  the  por- 


*  TbiH  account  has  previoiiHly  appeared  iu  the  ''Americau  Antiquarian  ^*  for  Sep- 
tember, 1888. 
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trait  of  Bushing  Eagle,  wo  must  remember  that  Gatliti's  pictures  were 
necessarily  hasty  sketches,  in  which  he  sought  rather  to  ^^  catch  a  like- 
ness"  than  to  copy  the  face  with  painstaking  exactness,  and  we  must 
also  bear  in  mind  the  great  difference  to  be  observed  between  portraits 
of  our  own  historic  men  painted  by  different  artists,  under  different 
circumstances,  and  at  different  periods  of  life.  Often  in  comparing  sucb 
portraits  we  recognize  in  them  a  common  subject,  only  by  some  promineot 
feature  or  by  the  accessories  of  dress. 

In  the  picture  of  Hushing  Eagle  some  expression  of  sadness  or  mel- 
ancholy may  be  detected,  which  is  not  to  be  seen  in  the  portraits  of  his 
father  and,  closely  as  this  engraving  co))ies  its  original,  the  sad  expres 
sion  is  still  more  pronounced  in  the  ferrotype.  Possibly  the  difference 
results  from  the  failure  on  the  part  of  the  portrait  painter  to  transfer  tlie 
mournful  glance  to  his  canvas ;  but  if  it  is  inherent  in  the  living  models 
we  need  not  wonder.  Four  Bears,  when  Catlin  knew  him,  was  a  leader 
of  a  happy,  well-fed,  and  prosperous  people,  while  his  son,  when  he  sat 
before  the  camera,  was  one  of  a  starved  and  oppressed  remnant,  whose 
horoscope  grew  darker  from  day  to  day. 

PL  oxLii  represents  the  fnce  of  an  old  chief  of  the  Miunetarees,  a 
neighbor  and  friend  of  Four  Bears,  whose  hair  swept  the  ground  when 
his  tall  form  stood  erect.  This  is  pronounced  a  wonderful  likeness  by 
all  who  remember  the  original.  As  his  descendants  were  mostly  females 
and  quite  numerous,  the  demonstrations  of  recognition  and  grief  over 
this  picture  were  much  more  notable  than  over  that  of  Four  Bears. 

PI.  CXLiii  is  a  reproduction  of  his  much-copied  portrait  of  the  famous 
Iroquois  chief  whose  name  is  thus  mentioned  by  Fitz  Greene  Halleck : 

Thy  name  is  princely,  though  no  poet's  magic, 
Could  make  Bed  Jacket  grace  an  English  rhyme, 

Unless  ho  had  a  genius  for  the  tragic, 
And  introduced  it  into  pantomime. 

The  artist  indulged  him  in  the  wish  he  expressed,  <^  that  he  might  be 
seen  standing  on  the  table  rock  at  the  falls  of  Niagara,  about  whicli 
place  he  thought  his  spirit  would  linger  after  he  was  dead." 

Perhaps  it  was  this  portrait  that  Halleck,  in  the  poem  already  quoted^ 
referred  to  when  he  exclaimed  : 

If  he  were  with  me,  King  of  Tuscarora, 

Gazing  as  I,  upon  thy  portrait  now, 
In  all  its  medalod,  fringed,  .and  beaded  glory, 

Its  eyes'  dark  beauty  and  its  thoughtful  brow-- 

Its  brow  half  martial  and  half  diplomatic, 

Its  eye  upsoariug,  like  an  eagle's  wings; 
Well  might  ho  boast  that  we,  the  democratic, 

Outrival  Europe — even  in  our  kings. 

"  Red  Jacket "  was,  however,  but  a  white  man's  nickname.  Had  the 
poet  bethought  him  of  the  true  Indian  name  he  might  have  found  it 
better  suited  to  his  verse.    This  name  was  Sagoyeqwatha,  or  Keeper 
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Red  Jacket. 
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Awake.  He  was  so  called  because  within  the  sounds  of  his  eloquent 
voice  sleep  was  impossible. 

lu  PI.  cxLiv  is  seen  the  sad  face  of  the  young  Seminole  fighter, 
Osceola,  who  made  himself  notorious  in  the  third  decade  of  this  cen- 
tury, and  ended  his  sanguinary  career  a  prisoner  at  Fort  Moultrie, 
when  but  little  over  thirty  years  of  age. 

The  picture  to  the  left  is  from  Catlin's  canvas,  painted  while  the  sub- 
ject was  a  prisoner.  The  picture  on  the  right  is  from  a  bust  in  the 
National  Museum  which  has  for  its  basis  Osceola's  death-mask.  An 
interesting  difference  is  to  be  observed  between  these  two  pictures, 
Osceola,  on  his  father's  side,  was  the  grandson  of  a  Welshman,  and  as 
such  inherited  the  name  of  Powell.  In  Catlin's  portrait  the  European 
element  in  the  features  is  more  pronounced.  In  the  bust  from  the 
death-mask  it  is  the  Indian  element  which  is  the  more  prominent. 
This  is  largely  due  no  doubt  to  the  shrinkage  of  the  tissues  of  the  face 
during  the  fatal  illness,  which  caused  the  eyes  to  sink  and  the  bony 
frame  of  the  physiognomy  to  become  more  marked. 

Among  the  [)ortraits  are  two  of  Keokuk  (one  on  foot,  as  shown  in 
PI.  CXLV  and  one  on  horseback),  a  celebrated  Sauk  chief,  from  whom 
the  i)reseut  city  of  Keokuk,  in  Iowa,  is  named,  and  whose  bust  now 
occupies  a  place  in  the  Capitol;  one  of  Black  Hawk  (PI.  oxlvi),  whose 
name  is  given  to  one  of  the  severest  wars  our  pioneers  ever  experi- 
enced, against  whose  forces  Abraham  Lincoln  served  in  his  youth  as  a 
volunteer  private;  and  many  others  of  great  historic  value. 

I  now  come  to  consider  four  pictures  in  the  gallery  which  have  given 
rise  to  more  controversy  and  comment  than  all  the  rest  of  the  work 
combined,  and  which  were  at  once  his  glory  and  his  misfortune.  These 
are  his  pictures  of  a  certain  religious  ceremony  of  the  Mandans  called 
Okeepa.  They  were  his  glory  because  in  them  he  depicts  one  of  the 
most  extraordinary  rites  that  the  eye  of  civilized  man  has  ever  wit- 
nessed, and  because  they  were  the  first  pictorial  representations  ever 
made  of  the  esoteric  work  of  an  Indian  medicine  lodge.  Ilis  descrip- 
tion of  these  rites  is  no  less  wonderful  and  faithful  than  his  pictures. 
They  were  his  misfortune  because  the  scenes  he  described  and  painted 
were  so  unusual  that  they  were  discredited  by  his  jealous  scientific 
contemporaries,  and  such  doubts  were  cast  upon  bis  work  as  to  inter- 
fere with  the  sale  of  his  gallery  in  France,  and  later  in  the  United 
States.  Mr.  Schoolcraft  was  the  official  ethnographer  in  those  days, 
and  his  dictum  seemed  to  settle  all  questions.  In  his  immense  six- 
volumed  compilation  entitled  ^'  Information  respecting  the  History, 
Condition,  and  Prospects  of  the  Indian  Tribes  of  the  United  States," 
he  generally  ignores  the  great  work  of  Catlin,  but  he  publishes  a  letter 
dated  June  28,  lf^52,  by  a  *<coJoueP  who  was  superintendent  of  Indian 
affairs  in  those  days.  The  letter  of  jbhi^  "  colonel "  indicates  through- 
out a  most  superficial  second-hand  kijiQwledge  of  the  subject  of  which 
he  treats,  and  the  only  refei'iencie  i^f^  ^akea  to  Catlin's  labors  !&  iw  tVi^ 
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clothing  seutcDce,  which  reads  as  follows:  ^'The  scenes  described  by  Mr. 
Catlin  existed  almost  eutirely  in  the  fertile  imagiuation  of  that  gentle- 
man.''  Thus  by  a  i)ebble  from  the  sling  of  a  pigmy  was  our  giant  of 
ethnography  felled.  And  doubts  are  still  cast  on  this  work,  althoagh 
witnesses  abound  who  testify  to  its  verity.  Catlin  took  paius  to  secure 
the  certificates  of  Mr.  Kipp  and  his  assistants,  and  he  published  these 
certificates.  The  year  following  Catlin's  visit,  the  Prince  of  Wied  so- 
journed a  whole  winter  among  the  Mandans,  and,  through  interpreters, 
obtained  accounts  of  the  ceremonies,  corroborating  those  of  Catlin. 
All  this  was  on  record  before  Schoolcraft's  day,  but  was  not  sufiicieut 
to  stiiy  the  publication  of  the  quoted  calumny.  Since  then  (in  1860), 
twenty-eight  years  after  Catlin  wrote,  and  twenty-two  years  after  the 
Mandans  were  supposed  by  Catlin  to  have  been  exterminated,  Lieut. 
H.  E.  Maynadier,  of  our  Army,  witnessed  a  part  of  the  Okeepa  and  de- 
scribes it  much  as  Catlin  did.  But  there  is  still  another  and  a  later 
witness  and  this  witness  has  the  honor  of  addressing  you  this  eveniug. 
The  portion  of  the  ceremony  which  I  saw  and  am  prepared  to  testify 
to  will  presently  be  illustrated. 

The  picture  which  is  now  before  us  (PI.  OXLVII)  shows  the  inside  of 
the  medicine  lodge  as  it  appeared  during  the  first  three  days  and  part  of 
the  fourth  day  of  the  ceremony.  The  young  candidates  for  warrior- 
hood  are  seen  reclining  around  the  edge  of  the  apartment.  Above 
each  man's  hea<l  are  his  shield  and  weapons  and  the  walls  are  decorated 
with  fascicles  of  green  willows.  On  a  light  frame,  toward  the  back  of 
the  lodge,  is  seen  a  sacred  object,  the  holy  of  holies  of  this  lodge,  whose 
appearance  and  nature  Catlin  was  unable  to  discover.  Under  tbe 
frame  are  the  knife  and  skewers  to  be  used  in  the  cruel  manner  de- 
scribed later.  In  the  center  of  the  foreground  is  the  circular  fireplace; 
on  either  side  of  the  latter  are  the  ancient  turtle-shaped  drums  filled 
with  water,  so  say  the  shamans,  from  the  four  quarters  of  the  world. 
Behind  the  fireplace,  the  master  of  the  lodge  with  upraised  hand  in- 
vokes the  mysterious  powers.  These  young  candidates  are  preparing 
theiuselves  by  fasting  and  praying  for  the  appalling  tortures  they  are 
about  to  undergo.  For  four  days  and  three  nights  they  neither  eat  nor 
drink.  There  are  a  goodly  number  of  these  candidates,  the  annual  crop 
of  young  men  in  those,  the  halcyon  days  of  the  tribe. 

In  this  picture  (PI.  cxLViii)  we  see  the  plaza  or  central  assembly  place 
of  the  old  Maudan  village  of  Metutahankush  as  it  appeared  in  1832. 
This  village  stood  near  the  site  of  the  present  town  of  Mandao, 
North  Dakota.  To  the  left  we  sec  the  medicine  lodge,  with  four  poles 
in  front  surrounded  by  sacred  effigies  and,  in  the  center  of  the  square, 
a  cylindrical  wooden  structure,  resembling  a  hogshead,  which  was 
emblematic  of  the  ark  in  which  the  Mandan  counterpart  of  Koah  was 
saved  from  the  flood.  Forty  years  after  Catlin's  time,  when  the  rem- 
nant of  the  Mandans  had  established  themselves  in  a  new  village  sixty 
m^iles  from  the  pld  one  and  reaunied  their  tribal  ceremonies,  they  built 
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jiiKt  such  aDother  ark  and  erected  Hiniilar  poles  aod  effigies.  The 
picture  of  the  old  village  plaza  would  have  done  without  alteration  for 
that  of  the  new. 

While  the  youths  are  starving  within,  their  kindred  outside  are  not 
idle.  They  are  performing  the  buffalo  dance,  a  rite  rich  in  Indian 
symbolism,  to  insure  the  increase  and  preservation  of  the  bison.  A 
most  successful  dance  it  was,  too,  in  attaining  its  object  before  the  in- 
troduction of  powder  and  ball.  This  picture  represents  the  dance  at 
the  moment  of  the  advent  of  the  evil  one,  who,  painted  in  black,  is 
seen  entering  the  arena  on  the  left. 

Knowing  from  observation  that  in  the  waxworks  the  chamber  of 
horrors  is  the  most  crowded  part  of  the  establishment,  and  that  a  fair 
])roportion  of  the  crowd  are  ladies  and  children,  I  have  little  hesitancy 
in  exhibiting  the  next  picture.  What  has  gone  before  is  but  child's 
play ;  now  we  come  to  the  earnest  work  of  the  ceremony. 

With  this  prei)aration,  I  now  pliice  before  you  the  scene  in  the  med- 
icine lodge  on  the  fourth  day  (PI.  cxLix).  Around  the  wall  in  tLis 
picture  are  seen  some  of  the  fasting  candidates  who  are  waiting  for  their 
dread  turn  to  come.  Other  young  men  who  have  passed  the  ordeal  have 
gone  outside  to  participate  in  the  last  dance,  which  will  next  be  exhib- 
ited (PL  CL).  To  the  right  is  seen  a  youth  on  whom  the  torturers  have 
just  commenced  operations.  The  following  is  Catlin's  description, 
somewhat  condensed,  of  this  portion  of  the  rites. 

An  iDch  or  luore  of  the  flesh  ou  each  Hhouhler  or  each  breast  was  taken  up  between 
the  thumb  and  linger,  and  the  knife  which  had  been  ground  sharp  on  both  edges  and 
then  hacked  to  make  it  produce  as  much  pain  as  possible,  was  forced  through  the 
flesh  below  the  fingers,  and  being  withdrawn,  was  followed  with  a  skewer  from  the 
man  who  held  a  bunch  of  such  in  his  left  hand  and  was  ready  to  force  them  through 
the  wound.  There  were  then  two  cords  lowered  from  the  top  of  the  lodge  (by  men 
stationed  outside)  which  were  fastened  to  these  splints  or  skewers,  and  they  instantly 
began  to  haul  the  victim  up.  He  was  thus  raised  until  he  was  suspended  from  the 
gronud,  where  he  rested  until  a  knife  and  a  skewer  were  passed  through  the  flesh  or 
integuments  in  a  similar  manner  on  each  side  below  the  shoulder,  below  the  elbow,  on 
the  thigh,  and  below  the  knees. 

He  was  then  instantly  raised  with  the  cords  until  the  weight  of  his  body  was  sus- 
pended by  them,  and  then  while  the  blood  was  streaming  down  bis  limbs  the  bystand- 
ers hung  upon  the  splints  his  shield,  bow,  quiver,  etc.,  and  (in  many  instances)  the 
skull  of  a  buffalo.  When  these  things  were  all  adjusted  he  was  raised  higher  by  the 
cords  until  those  weights  all  swung  clear  from  the  ground.  In  this  plight  he  at  once 
became  appalling  and  frightful  to  look  at.  The  flesh,  to  support  the  weight,  was 
raised  six  or  eight  inches  by  the  skewers,  and  the  head  sunk  forward  on  the  breast  or 
thrown  backward  in  a  much  more  frightful  condition. 

The  unflinching  fortitude  with  which  every  one  of  them  bore  this  part  of  the  tor- 
ture surpassed  credulity ;  each  one  as  the  knife  pihssed  through  the  flesh  sustained  an 
unchangeable  countenance,  and  several  of  them,  seeing  me  making  sketches,  beckoned 
me  to  look  at  their  faces,  which  I  watched  all  through  this  horrid  operation  without 
being  able  to  detect  anything  but  the  pleasantest  smiles  as  they  looked  me  in  the  eye, 
while  i  could  hear  the  knife  rip  through  the  flesh  and  feel  enough  of  it  myself  ^q 
ptart  involantar^  i^id  ui^contro4able  t^»rs  over  my  cheeks. 
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The  Dext  operation  on  each  suspeuded  candidate  is  thus  described: 

Sarronuded  by  imps  and  deiuous  as  they  appear,  a  dozeu  or  mure,  who  seem  devis- 
ing means  for  bis  ex(iuisitu  aj^ouy,  gather  around  him  when  one  of  the  number  ad- 
vances toward  him  in  a  sneering  manner  and  commences  turning  him  round  with  a 
pole.  This  done  gently  at  iirst  is  gradually  increased,  when  the  bravo  fellow  whose 
proud  spirit  can  control  its  agony  no  longer,  bursts  out  in  the  most  lamentable  and 
heart  rending  cries  that  tiie  human  voice  is  capable  of  producing,  crying  forth  a 
prayer  to  the  Great  Spirit  to  support  and  protect  him  in  this  great  trial.  In  this  con- 
dition he  is  turned  faster  and  faster  until,  by  fainting,  his  voice  falters  and  be  hang& 
apparently  a  lifeless  corpse.  When  brought  to  this  alarming  and  frightful  condition, 
wlien  his  tongue  is  distended  from  his  mouth,  and  bis  medicine  bag,  which  be  haa 
affeetioiiati;ly  and  superstitiously  clung  to  with  his  left  band,  has  dropped  to  the 
ground,  the  signal  is  given  to  the  men  on  top  of  the  lodge,  when  they  carefully  lower 
him  to  the  ground. 

In  this  helpless  condition  ho  lies  like  a  loathsome  corpse  to  look  at.  One  of  the 
bystanders  advances  and  pulls  out  the  pins  from  the  breasts  or  shoulders,  thereby 
disengaging  him  from  the  cords  by  which  he  has  been  hung  up,  but  leaving  all  the 
others  with  their  weights  hanging  to  his  llesh. 

In  this  condition  be  lies  for  six  or  eight  minutes,  until  he  gets  strength  to  rise,  for 
no  one  is  allowed  to  UMHist  him. 

As  soon  as  he  is  able  to  drag  bis  body  around  the  bulge  he  crawls,  with  the  weights 
still  hanging  to  his  body,  to  where  an  Indian,  hatchet  in  baud,  sits  behind  a  dried 
buffalo  skull,  and  here,  in  the  most  earnest  aud  humble  manner,  by  holding  up 
the  little  finger  of  the  left  band  to  the  Great.  Spirit,  he  expresses  to  him  in  a  brief 
speech  his  willingness  to  sacritice  it;  then  he  lays  it  on  the  bufi'alo  skull,  and  the 
other  chops  it  otV  near  the  band  with  a  blow  of  the  hatchet. 

Sometimes  more  than  (me  finger  is  saeriiiced,  and  no  treatment  of  the  wound  \a 
permitted. 

As  I  have  intimated  before,  I  have  witnessed  something  of  the«e 
ceremonies.  I  had  been  some  years  on  the  upper  Missouri  before  I 
became  aware  of  the  existence  of  such  rites,  aud  my  first  knowledge  of 
them  was  secured  through  the  perusal  of  Catlin's  works.  When  I  read 
of  them  I  asked  some  white  men  who  had  lived  many  years  in  the 
country  aud  in  the  same  village  with  the  Mandaus,  but  they  declared 
they  knew  nothing  of  them,  and  they  even  doubted  the  trustworthiness 
of  the  pictures.  Had  I  been  one  of  the  doubting  know-alls,  how  eiisily 
could  I  have  cast  another  stone  at  the  prostrate  Catliu.  Such  is  the 
value  of  negative  evidence.  But  in  time  I  found  some  old  Mandaus  to 
consult.  These  put  their  astonished  hands  over  their  open  mouths  and 
groaned  in  wonder  when  they  beheld  the  etchings.  1  was  promised  a 
vision  of  the  ceremonies  on  the  following  summer  if  I  were  still  iu  the 
country.  Some  time  next  year,  the  summer  of  1809, 1  was  duly  notified 
that  the  ceremonies  had  begun,  but  no  one  could  have  told  in  advance 
when  th  ey  were  to  begin,  for  none  knew  but  the  medicine  men,  and  they 
were  not  supposed  to  know  when  Xumalc-machani,  the  Mandan  Adam, 
would  visit  the  village  aud  open  the  rites.  I  lived  then  some  sixteen 
miles  from  the  Mandan  village,  and  was  so  hampered  with  my  duties 
when  the  news  arrived  that  I  was  unable  to  set  out  until  after  midnight 
on  the  third  night  of  the  ceremonies,  and  I  was  able  to  witness  only  a 
nATt  of  the  fourth  day's  performance.    Among  otlier  things,  I  saw  the 
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dance  called  tlie  last  dauce  (PI.  ol),  and  to  the  accuracy  of  Catliii's  de^ 
Hcription  and  delineation  of  ibis  I  am  prepared  to  testify. 

Alter  the  youths  have  been  tortured  in  the  lodge,  5is  described,  they 
are  led  out  of  it  with  the  weights,  buffalo  skulls,  etc.,  hanging  to  their 
tiesh.  Around  the  big  canoe  (i.  ^.,  the  wooden  cylinder)  is  fornie<l  a 
circle  of  young  men,  who  hold  wreaths  of  willow  boughs  between  them, 
and  run  around  with  all  possible  violence,  yelling  as  loud  as  they  can. 

The  young  fellows  who  have  been  tortureil  are  then  led  forward  and 
each  one  has  assigned  to  him  two  athletic,  fresh  young  men  (their  bodies 
singularly  painted),  who  step  up  to  him,  one  on  eiu;h  side,  take  him  by 
a  leathern  strap  tied  around  the  wrist,  and  run  arc^und  outside  the 
other  circle  with  all  possible  speed,  forcing  him  forward  until  he  faints. 
Then  they  continue  to  drag  him,  with  his  face  in  the  dirt,  until  the 
weights  are  all  disengaged  by  tearing  the  flesh  out.  The  skewers  are 
never  withdrawn  lengthwise.  They  then  drop  him  and  fly  through  the 
crowd  away  u[)on  the  prairie,  as  if  they  were  guilty  of  some  enormous 
crime  and  were  tieeing  from  summary  vengeance.  The  victim  lies  to  all 
appearance  a  corpse,  unaided,  until  his  strength  returns,  and  he  walks 
home  to  his  loilge,  where  he  is  at  last  kindly  cared  for  and  fed,  and  his 
sufferings  are  at  an  end. 

There  are  many  more  extraordinary  occurrences  in  the  ceremonies, 
for  which  I  must  refer  the  curious  to  Catlin's  works.*  He  tells  us  that 
when  he  saw  the  rites  some  forty-five  or  fifty  youths  submitted  them- 
selves to  the  torture.  When  I  beheld  them  there  were  but  four  candi- 
dates, and  two  of  these  were  members  of  other  tribes  who,  for  some  rea- 
son, hiul  chosen  to  go  through  the  Mandau  initiation.  Such  was  the 
change  wrought  in  less  than  four  decades. 

Mr.  Catlings  artistic  labors  did  not  end  with  the  formation  of  this 
gallery.  After  it  hail  passed  from  his  hands  he  again  set  out  on  his 
journeys  and  traveled  extensively  in  North  and  South  America,  making 
sketches  as  he  went.  The  materials  collected  in  these  later  wander- 
ings are,  I  understand,  in  the  hands  of  his  heirs.  I  trust  the  time  may 
soon  come  when  they  will  be  added  to  the  more  famous  collection  which 
we  now  possess. 

The  history  of  this  collection  is  as  romiintic  and  eventful  as  that  of 
its  author,  and  the  preservation  of  the  collection  to  the  present  day 
seems  little  less  than  providential. 

The  sketches,  taken  in  desolate  and  hostile  lands,  were  borne  on 
hors(*back  over  dim  trails,  or  in  frail  canoes  and  bull- boats  along  the 
currents  of  treacherous  streams,  before  they  reached  places  of  compara- 
tive safetv  in  the  white  settlements. 

When,  in  1837,  after  eight  years  of  travel  and  labor,  the  collection  was 


*  '^  I1lustratiou8  of  the  Manners,  Customs,  and  Condition  of  the  North  American  In- 
diaiiM.*'  10th  edition,  London,  ld(>6,  vol.  1,  p.  155  ei  aeq.  Okeepa,  a  Religions  Cere- 
mony and  other  CiiHtonis  of  the  Mandann.  Philadelphia,  l!5H7 ;  and  other  works  of 
Catliu. 
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nearly  completed,  it  begau  its  tour  of  the  bivilized  world,  only  to  en- 
counter dangers  more  imminent  than  those  which  threatened  it  in  the 
wilderness. 

In  the  years  ]837-'39  it  made  the  tour  of  the  then  principal  cities  of 
the  Union.  The  present  is  not  its  first  appearance  in  the  national 
capital.  It  knew  Washington  in  the  days  of  its  dingy  youth,  long  ere 
it  gave  promise  of  becoming  the  most  beautiful  capital  in  the  world. 

When  in  1839  the  collection  made  its  first  voyage  across  the  Atlantic 
it  encountered  a  storm  which  was  weathered  with  difficulty.  During 
the  twelve  succeeding  years  it  was  exhibited  in  London  and  many  of 
the  smaller  cities  of  the  British  Isles,  in  France,  iand  in  Belgium. 

In  Franco  it  so  pleased  the  king,  Louis  Philippe,  who  had  traveled 
as  a  fugitive  in  America  in  earlier  days  and  seen  much  of  the  Indians, 
that  he  gave  it  a  place  in  the  palace  of  the  Louvre,  and  began  to  con- 
sider the  propriety  of  purchasing  it.  Here  it  might  be  supposed  it  had 
at  last  reached  an  asylum,  but,  as  subsequent  events  showed,  it  never 
was  in  greater  danger  than  when  established  in  these  princely  quar- 
ters. Soon  afterwards  the  revolution  of  1848  broke  out;  the  citizen 
king,  assuming  the  modest  name  of  Mr.  Smith,  fietl  to  England,  and 
Oatlin  was  only  too  glad  to  rescue  his  collection  and  follow  his  ro}al 
patron  across  the  channel. 

Landed  in  England,  perils  of  another  kind  awaited  it.  Mr.  Oatlin 
speculated  unwisely  and  the  collection  was  seized  for  debt  in  1852. 

Rescued  from  the  hands  of  the  creditors  by  a  generous  citizen  of 
Philadelphia,  who  happened  to  be  iu  England  at  the  time,  Mr.  Joseph 
Harrison,  it  again  crossed  the  ocean  to  what  we  might  call  its  native 
land ;  here  it  lay  for  years  in  different  lofts  and  storehouses  in  Philadel- 
phia. Wiiile  in  Ihis  ignoble  seclusion  it  twice  ran  the  risk  of  destrac- 
tion  by  fire  and  was,  with  difficulty,  saved.  Some  of  the  canvas  still 
shows  the  defacing  marks  of  smoke  and  fiame  and  of  the  waters  used 
to  extinguish  the  fires. 

For  more  than  a  quarter  of  a  century  it  thus  lay  hidden  until,  in  the 
year  1879,  it  was  presented  to  the  nation  by  Mrs.  Harrison  and  brought 
for  the  second  and,  let  us  hope,  the  last  time  to  the  city  of  Washington. 

Mr.  Thom^is  Donaldson,  through  whose  instrumentality  largely  tbe 
collection  was  secured  for  the  people,  tells  us,  *^  Mr.  Oatlin  first  oflfered 
his  gallery  to  the  Smithsonian  Institution  in  1846;  thirty-five  years 
afterwards  it  found  a  permanent  lodgment  in  the  same  institution  after 
vicissitudes  and  misfortunes  hardly  equaled. ''• 

And  here  it  rests  at  last,  in  an  isolated  fireproof  building,  in  a  city 
which  has  no  mob  element  to  threaten,  iu  the  possession  of  a  sovereign 
people  whose  property  can  not  be  seized  for  debt,  as  nearly  safe  from 
danger  as  anything  human  can  well  be.  Let  us  hope  that  it  will  long 
remain  to  instruct  and  entertain  the  multitudes  who  will  in  tatare  visit 
this  hall,  and  to  record  a  stage  of  human  development  and  an  era  in 
the  history  of  our  land  which  have  pjissed  totally  and  forever. 


*Op,cii,,  p.  6. 
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THE  LOG  OF  THE  SAVANNAH. 


By  J.  Elfretu  Watkins, 
Curator  of  the  Section  of  TransportalioH  and  Enginvering,  U,  S.  National  iMuseum. 


The  first  voyages  of  a  steamship  ivcross  the  Atlautic  were  made  in 
1819,  by  the  Savannah^  au  Americau  vessel  carrying  the  American  flag 
and  manned  by  an  American  crew. 

It  seems  eminently  proper  to  preserve  an  authentic  record  of  the 
events  connected  therewith  in  our  national  archives,  particularly  since 
the  original  log-book  of  these  voyages  is  in  the  collection  of  the  U.  S. 
National  Museum. 

So  far  as  is  known,  no  reliable  drawings  of  the  Savannah  are  in  exist- 
ence. A  lithograph,  faulty  in  many  of  the  details  of  hull,  sails,  and 
rigging,  has  been  the  basis  of  all  previous  illustrations  of  this  historic 
vessel. 

In  view  of  this  fact  a  corrected  drawing  (Plate  gli)  based  upon  early 
descriptions  of  the  vessel,  together  with  such  details  of  construction  as 
are  extant,  has  been  made  by  Mr.  C.  B.  Hudson,  under  the  supervision  of 
Gapt.  J.  W.  Collins,  of  the  U.  S.  Commission  of  P'ish  and  Fisheries,  and 
Curator  of  the  Section  of  Naval  Architecture  in  the  National  Museum, 
whose  familiarity  with  the  history  of  naval  architecture  and  the  con- 
struction of  sailing  vessels,  contemporary  with  the  Savannah^  has  enabled 
him  to  correct  many  errors  and  supply  the  deficiencies  in  the  original 
lithograph. 

The  following  notes,  explanatory  of  certain  technicalities  in  the  draw- 
ing, have  been  furnished  by  Captain  Collins: 

The  liiHtory  of  the  Savannah  hIiowb  that  sho  was  <lc8i<;iied,  urigiuuUy,  for  a  sailiu^ 
Hhip;  that  her  coiistructiou  wa8  already  weU  advanced  when  it  was  determined  to 
make  a  steaniithip  of  her,  and  that  she  was  ri}^|;ed  as  a  sailing  vessel,  steam  appar- 
ently being  considered  chiedy  auxiliary,  to  be  used  principally  in  calms  or  with  li^ht 
or  head  winds.  The  contemporaneous  lithograph  and  all  other  illustrations  of  this 
famous  vessel  represent  her  as  a  full-rigged  ship,  with,  however,  no  sails  loftier  than 
topgallant  sails ;  with  her  mainmast  and  foremast  more  widely  separated  than  on 
ships  designed  for  sail  alone,  and  having  a  round  stern. 

The  sailing  ships  of  that  period  were  usually  rigged  very  loftily,  commonly  car- 
rying royals,  wliile  the  almost  universal  typo  of  stern  was  square.  Nevertheless,  it 
is  reasonable  to  suppose  that  those  having  charge  of  the  rig  and  equipment  of  the 
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Savannah  may  have  felt  that  lofty  li*j^Iit  Hails,  which  could  be  iiHed  ouly  in  moderate 
windH,  would  uut  bo  neceHsary  on  a  ship  haviug  steam  as  an  auxiliary  motive  power, 
and  that  her  stern  was  round  is  by  nu  means  impossible.  Therefore,  not  having 
any  authority  for  changin<x  these  details,  they  have  been  represented  as  in  the  orig- 
inal lithograph ;  the  relative  positions  of  the  masts,  smokestack,  and  wheels  are  also 
retained. 

In  all  details  uf  hull  and  rig,  with  the  exception  of  those  mentioned,  the  effort  has 
been  to  produce  a  ship  of  the  period  when  the  Saeannah  was  built,  and  special  atten- 
tion has  been  given  to  the  details  of  sails  and  rigging,  points  in  which  all  illostra- 
tions  of  this  ship,  previously  extant,  were  markedly  erroneous  and  unsatisfactory. 

The  ship  is  represented  close  hauled  on  the  starboard  tack,  in  a  fresh  breeze,  with 
her  paddle-wheels  in  motiou.  She  is  rising  on  the  slope  of  an  Atlantic  swell,  leaning 
well  over  to  the  breeze,  while  the  yeastly  wave  curling  away  from  her  bow,  and 
sweeping  in  foam  along  her  sides,  indicates  that  she  is  moving  at  a  good  speed.  Ths 
fore-topgallant  sail  has  just  been  clewed  up  and  two  seamen  are  seen  vlimbing  the 
rigging  to  furl  the  canvas,  while  in  the  distance  another  ship  is  in  sight,  rauniug 
before  the  wind  with  square  yards. 

It  is  to  be  rcjcrretted  that  no  drawiugs  or  detailed  description  of  the 
engines,  machinery,  or  wheels  are  to  be  found. 

In  collecting  the  data*  for  this  report  I  have  been  greatly  aided  by 
Mrs.  Delia  Rogers  Seely,  wife  of  Col.  F.  A.  Seely,  examiner  in  the  U.  S. 
I*atent  Oftice,  who  is  a  grand-daughter  of  Gapt  Moses  Rogers,  the 
commander  of  the  Sacantiah. 


*  For  this  compilation,  in  addition  to  a  number  of  clippings  from  newspapers  of  the 
day,  which  had  been  carefully  preserved  in  the  last  pages  of  the  log  book  by  the  de- 
s'cendants  of  Captain  Rogers,  the  following  authorities  have  been  consalted: 

Chronological  History  of  the  Origin  and  Development  of  Steam  Navigation.  George 
Henry  Preble,  U.  S.  Navy,  Philadelphia,  Hamersley  «fe  Co.     1883. 

A  History  of  Naval  Architecture.    John  Finchman,  London.    Whittaker  &  Co. 

1851. 

The  Mechanic's  Magazine  to  1853. 

London  Athjeiieuni. 

A  Description  and  Draft  of  a  new  Invented  Machine  for  Carrying  Vessels  or  Ships 
out  of  or  into  any  Harbor,  Port,  or  Kiver,  against  Wind  and  Tide,  or  in  a  Calm,  etc. 
By  Jonathan  Hulls,  London,  printed  for  the  author,  1737.     (Reprint  by  Spon,  1873.) 

A  short  Treatise  on  the  Application  of  Steam  whereby  is  clearly  shown  from  Actual 
Experiments  that  Steam  may  be  Applied  to  Propel  BoatrS  or  Vessels.  By  James  Ram- 
sey, of  Berkley  County,  Virginia.     Philadelphia.     Joseph  James,  1788. 

The  Original  Steanilioat  Supported,  or  a  Reply  to  James  Rumsey's  Pamphlet,  show- 
ing the  true  Priority  o(  John  Fitch  and  the  false  datings  of  .lames  Rnmsey.  Phila* 
delphia.     Zachariah  PouIkou,  jr.     178.'!<. 

The  Log  Book  (»f  the  .Sarrt«?mA.  H.  Carrington  Bolton.  Harper's  Magazine,  Feb- 
ruary, 1^77. 

Early  Atlantic  Steam  Navigation  and  the  Cruise  of  the  Savannah.  Eustace  B. 
Rogers,  U.  S.  Navy,  Ballou's  Magazine,  February,  1883. 

Ocean  Steamers,  by  Thoiujis  Dykes,  Fornightly  Review,  May,  1886. 

The  Development  of  the  Steamship,  Commander  F.  E.  Chadwick,  U.  S.  Navy, 
Scribner's  Magazine,  May,  1887. 

Early  Clyde  Built  SteainiTs.  Paper  by  W.  .T.  Millar,  c.  E.,  Transactions  of  In- 
stitution of  Engineers  and  Ship  Builders  in  Scotland.     1880. 

The  History  of  Paddle  Wheel  Steam  Navigation,  Henry  Sandham.  Prooeedings 
Institution  Mechanical  Engineers,  March,  1885. 
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PROJECTS  AND  EXPERIMENTS. 

To  Davi^ate  the  ocean  by  a  vessel  propelled  by  steam  was  the  dream  of 
many  inventors  years  before  a  successfal  steamboat  had  been  put  in  ser- 
vice.* Although  Papin's  and  Savery's  experiments,  in  the  seventeenth 
century,  had  been  devoted  to  perfecting  stationary  engines  for  raising 
water  from  the  mines,  in  addition  to  the  proposal  of  the  former  "  to 
apply  this  power  to  draw  water  or  ore  from  mines,  and  to  discharge 
iron  bullets  to  a  great  distance,"  he  also  states  that  the  power  can  be 
usedt  "to  propel  ships  against  the  wind"  by  an  arrangement  of 
paddle-wheels,  which  he  describes.  It  does  not  appear,  however,  that 
he  ever  attempted  to  construct  even  an  experimental  steamboat. 
Nor  does  it  appear  that  Savery,  who  constructed  several  pumping 
engines,  made  a  commercial  success  of  any  of  them.  Although  he  in 
1G9G  obtained  a  patent  "  for  rowing  ships  with  greater  ease  and  expedi- 
tion than  had  hitherto  been  done  by  any  other,"  and  in  1698  stated  that 
he  still  "believed  steam  might  be  made  useful  to  ships,"  his  ideas  took 
no  tangible  form. 

John  Barrow,  under-secretary  of  the  English  admiralty,  in  his  auto- 
biography states :  "There  can  be  no  doubt  that  Jonathan  Hulls  (1737) 
was  the  real  inventor  of  the  steamboat."  Hulls,  in  a  pamphlet  pub- 
lished in  737,  gives  detailed  drawings  and  a  full  description  of  the 
manner  of  applying  the  power  of  steam  to  drive  a  stern-wheel  tow- 
boat,  with  wheels  similar  in  design  to  those  on  the  boats  now  in  use  on 
the  Ohio  Kiver.  This  was  the  first  practical  proposition  in  the  history 
of  steam  navigation,  and  so  thoroughly  did  Hulls  understand  the  sub- 
ject, that  the  mechanic  of  today  could  build  the  steam  machinery  for  a 
boat  upon  his  plans  that  would  go  against  the  stream  on  most  Ameri- 
can rivers.  He  proposed  to  use  the  typo  of  engine  which  Newcomen, 
profiting  by  the  experiments  of  Papin  and  Savery,  had  greatly  im- 
proved. Although  Hulls'  plans  were  so  ably  drawn,  it  does  not  appear 
that  he  constructed  a  boat.  It  was  not  until  after  Watt  (who  began  to 
improve  the  steam-engine  where  Newcomen  left  off),  a  half  century 
later,  met  with  success  in  perfecting  the  stationary  engine — a  success 
which  demonstrated  that  ho  was  the  most  prolific  inventor  of  the  age — 


*  Opinions  eighteen  years  before  and  sixteen  ye&TA  after  the  first  transatlantic 
voyage  of  the  steamship  Savannah  : 

**This,  sir,  whether  I  bring  it  to  perfection  or  not,  wiH  be  the  mode  of  cross- 
ing the  Atlantic  in  time,  for  packets  and  armed  vessels/'  (Kxtract  fTor>\  lobMr 
written  in  1701,  by  John  Fitch  to  David  Rittenhonse,  the  Phila<1elphia  astronomer, 
in  which  he  solicited  a  loan  to  complete  the  steamboat,  with  which  he  hud  been 
experimenting  in  the  Delaware  River.) 

*•  As  to  the  project,  which  is  announced  in  the  newspapers,  of  making  a  voyage 
direct  from  New  York  to  Liverpool  (by  steamship),  it  is,  I  have  no  hesitation  in 
saying,  perfectly  chimerical,  and  they  might  as  well  talk  of  making  a  voyage 
from  New  York  or  Liverpool  to  the  mo/»n."  (Dr.  Dionysins  Lardner,  author  of 
Lardner*8  Encyclopedia,  in  a  lecture  at  Liverpool,  December,  lrttl'>.) 

t  DisaertatioQum  De  Novis  Qnibusdam  Machinis,  by  Diouysis Papin,  MacbvvT^^V^^. 


614  REPORT  OP  NATIONAL   MUSEUM,  1890. 

tbat  Fitcli,  Kunisey,  Stevens,  Fnlton,  Livingston,  Millar,  Symington, 
and  others  conducted  tlie  experiments  tbat  have  formed  the  basis  of 
the  claims  for  each,  tbat  he  was  the  original  inventor  of  the  steam- 
boat. 

The  history  of  steamboat  invention  since  1785  has  been  so  frequently 
written,  and  the  claims  of  the  friends  of  these  rival  inventors  have  been 
so  fully  discussed,  that  it  is  not  necessary  to  enter  into  the  details  of 
the  controversies,  which  in  past  years  were  carried  on  with  considerable 
ardor. 

It  will  be  of  interest  to  review  briefly,  in  chronological  order,  the 
events' of  importance  in  the  history  of  steam  navigation  after, 

Jonathan  Hulls, 

With  his  patent  skulls, 

Invented  a  machine, 

To  go  against  wind  with  steam ; 

Kut  he  heing  an  ass, 

Couldn't  bring  it  to  pass, 

And  so  was  ashamed  to  be  seen.* 

The  scope  of  this  article  requires  that  reference  shallonly  be  made 
to  those  inventors  who,  by  drawings,  models,  or  by  the  actual  con- 
struction of  machines,  demonstrated  that  they  had  practical  ideas. 

In  the  ^'Annales-  des  Arts  et  Manufactures,"  Paris,  1803,  are  several 
drawings!  to  illuatrate  a  machine,  contrived  by  Daniel  Bonrnoulli, 
1753,  to  drive  "  vanes"  on  each  side  of  the  vessel  and  in  the  stern  *»8et 
at  an  angle  of  60  degrees  with  the  keel  of  the  vessel."  These,  he  says, 
"  can  be  moved  by  men  aboard  the  vessels  or  by  steam-engines,  or  on 
rivers  by  horses  placed  in  the  barges." 

In  1783  the  Manjuis  de  Jouffroy,  whose  labors  in  the  latter  part  of 
the  last  century  furnish  the  ground  for  the  claim  that  the  invention  of 
the  steamboat  should  properly  be  credited  to  the  French  nation,  de- 
signed a  steamboat  400  metres  long,  to  contain  a  steam-engine  with  a 
horizontal  cylinder  geared  by  a  rack  to  a  shaft  on  which  were  paddle 
wheels. 

A  print  of  this  boat,  made  by  M.  Jamont  from  the  original  drawing, 
is  preserved  in  the  English  patent  office  library.  It  bears  the  title 
"Plan  et  Profil  du  Bateau  a  Vapeur,  Execute  par  Marquis  de  Jouffroy 
aLyon,  1783." 

U.  S.  National  Museum  is  preserved  a  portion  of  the  chain- 
gearing  of  the  machinery  of  a  boat  which  was  constructed  by  James 
Rumsey,  and  exhibited  by  him  to  Gen.  George  Washington,  at  Berkeley 
Springs,  Virginia,  in  1784.  The  certificate  given  to  him  by  Washing- 
ton, under  date  September  7,  1784,  contains  the  statement  <^  that  the 


*  Do^<rcrol  sun^  by  the  boys  of  Canipdeu  in  Gloucestershire,  Halle' oatire  town. 
See  Notes  and  Qnerios,  vol.  ill,  series  1. 
i  See  Tome,  xx  p.,  329. 
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discovery  is  of  vast  importauce  and  may  be  of  the  greatest  usefulness 
in  our  inland  navigation." 

Admiral  Preble,  in  his  valuable  **  History  of  Steam  Navagation,** 
states  that, ''  the  boiler  and  machinery  for  Bumsey's  steamboat  were 
made  at  the  Oatoctin  Iron  Furnace,  in  Frederick  County,  Maryland, 
then  owned  by  Johnson  Brothers.'' 

Although  Joseph  Bramah,  of  London,  took  out  a  patent  in  May,  1785, 
for  a  vessel  with  a  propeller  in  the  stern,  which  he  describes  as  ^<  a 
wheel  with  inclined  fans  or  wings,  similar  to  the  fly  of  the  smoke-jack 
or  the  vertical  sails  of  a  windmill,"  an  examination  of  the  drawings 
attached  to  his  patent  shows  clearly'  that  he  could  not  have  put  his  in- 
vention into  pr«ictice  by  working  his  wheels  by  steam. 

To  John  Fitch,  who  from  1783  to  1791  experimented  with  steam  on 
several  boats  in  the  vicinity  of  Philadelphia,  the  credit  is  due  in  con- 
strncting  the  first  steamboat  that  carried  passengers  and  merchandise 
for  pay. 

A  copy  of  the  Federal  Gazette  and  Philadelphia  Daily  Advertiser, 

July  26, 1790,  is  preserved  in  the  U.  S.  National  Museum,  and  contains 

the  following  advertisement : 

T  H  E 

STEAMBOAT 

Sets  oat  to-morrow  morning,  at  ten  o'clock,  from  Arch-street  ferry,  in  order  to  take 
paMengera  for  Burlington,  Hriatol,  Bordeutown,  and  Trenton,  and  return  next  day. 
Philad.,JulyS>6,  1790. 

Under  date  of  August  26, 1791,  the  first  patents  issued  by  the  Gov- 
ernment of  the  United  States  for  steiimboats  were  issued  simultane* 
ously  to  John  Fitcii,  Nathan  Bead,  James  Bumsey,  and  John  Stevens. 

Bead  had  as  early  as  1789  exhibited  to  a  committee  of  the  American 
Academy  of  Arts  and  Sciences  a  model  of  his  steamboat  with  paddle 
wheels,  which  he  designed  to  connect  with  a  hi^h-pressure  engine. 

John  Stevens^s  experiments  took  a  wider  range  than  those  of  any  of 
his  predecessors,  and  embraced  both  the  ))addle  wheel  and  the  screw 
propeller. 

His  ideas  were  not  visionary  or  chimerical,  and  he  finally  reduced 
them  to  practice.  Although  he,  in  connnon  with  ail  other  projectors,  suf* 
fered  on  account  of  not  being  able  to  obtain  the  services  of  competent 
workmen,  he  succeeded  in  practically  applying  steam  to  the  propeller. 
Tlie  original  engine  which  he  designed  and  constructed  (1804),  was 
the  first  steam  engine  to  drive  a  screw  propeller  successfully,  and  is 
preserved  in  the  museum  of  the  Stevens  Institute,  at  Hoboken,  New 
Jersey. 

During  the  last  years  of  the  eighteenth  century  many  experimental 
steamboats  were  constructed  on  both  sides  of  the  water.  The  more 
worthy  of  note  were  those  built  by  Elijah  Ormsbee  and  Samuel 
Morley,  both  citizens  of  Connecticut,  in  1794,  and  by*  Chancellor  Liv- 
ingston,  who,  in  1797,  assisted  by  the  elder  Brunell,  afterw«c<U  ^\!i%L- 
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neer  of  the  Thames  Taunel,  bailt  a  steamboat  on  the  Hudson,  which 
was  partially  successful. 

During  the  early  years  of  the  present  century  invention  was  very 
active. 

The  improvements  in  the  stationary  engine  had  been  carried  forward 
so  rapidly  as  to  give  great  hope  to  those  whose  dream  it  was  to  drive  a 
boat  surely  and  safely  against  wind  and  tide. 

Symington  was  experimenting  on  the  Forth  and  Clyde  Canal  in  Eng- 
land in  1802.  In  1803  Fulton  launched  his  experimental  steamboat, 
built  on  a  large  scale,  on  the  Seine  below  Paris.  Ln  1804  John  Stevens 
I)ropelled  his  boat,  driven  by  twin-screws  geared  to  a  steam-engine, 
from  the  battery  in  New  York  across  the  Hudson  River  to  Castle  Point, 
Hoboken,  at  a  speed  of  six  miles  an  hour,  and  in  180(j  he  constructed 
a  pirogue  fifty  feet  long,  which  developed  considerable  si)eed. 

But  all  these  attempts  maybe  regarded  as  experiments — more  or  less 
successful — for  it  was  not  until  1807  that  the  success  of  Fulton  with 
the  Clermont  and  John  Stevens  with  the  Phcmix  demonstrated  to  Ameri- 
can capitalists  that  the  steam-engine  could  be  practically  and  economic- 
ally applied  to  navigation. 

Bell,  who  followed  a  few  months  later,  was  equally  successful  in  En- 
glish waters. 

EARLY   STEAM   VESSELS. 

The  news  of  Fulton's  success  on  the  Hudson  soon  spread  to  all  parts 
of  the  globe  and  attracted  the  attention  of  men  in  every  department  of 
public  life. 

Statesmen  saw  that  the  invention  would  revolutionize  commerce, 
while  it  foreiihado wed  great  possibilities  for  national  development.  Sol- 
diers and  sailors  knew  that  the  sailing  frigate  must  soon  be  replaced 
by  a  craft  driven  by  steam-power,  and  that  new  modes  of  warfare  must 
shortly  follow  the  introduction  of  the  steamboat  on  inland  waters. 

New  water  routes  not  hitherto  navigable  by  sailing  vessels  were 
speedily  opened  and  capital  sought  investment  in  steamboat  property. 

In  1801)  the  first  steamboat  on  the  St.  Lawrence  was  launched  ;  this 
was  followed  by  a  second  in  1813. 

In  1811  the  iVeir  Orleans  the  first  steamboat  for  service  on  Western 
waters  was  launched  at  Pittsburgh. 

In  1812  the  Comety  the  first  steamboat  on  the  Clyde,  was  launched, 
and,  strangely  enough,  a  steamboat  was  built  in  Batavia  the  same  year 
for  use  in  India. 

In  1813  a  steamer  was  launched  at  Manchester,  and  another  at  Bris- 
tol. 

In  March,  1814,  the  Congress  of  the  United  States  passed  a  law  author 
izing  the  President  to  cause  to  be  equipped  "  one  or  more  8t.eam  float- 
ing batteries  for  the  defense  of  the  waters  of  the  United  States,'^  and 
n  October  18  of  the  same  year  the  first  war  steamship,  designed  by 
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Fulton  and  bearing  bis  name,  was  launched  at  Brown's  ship-yard  in 
New  York  City. 

In  1815  the  pioneer  of  the  fleet  of  steamers,  soon  after  built  to  run 
between  Liverpool  and  various  ports  of  the  English,  Irish,  and  Scotch 
coasts,  was  launched  on  the  Clyde,  arriving  safely  in  the  Mersey,  after 
calling  at  the  Isle  of  Man.  This  was  followed  by  several  other  boats 
for  the  same  service  during  the  next  three  or  four  years. 

In  1815  there  were  five  steamers  on  the  Thames.  By  1816  eight 
steamboats  had  been  built  to  run  on  the  Hudson  and  five  or  six  on  the 
Delaware. 

In  1817  the  first  steamboat  ran  from  New  York  to  Newport,  and  the 
same  year  the  first  steamboat  was  put  in  service  in  Boston  Harbor. 

In  1818  steam  navigation  was  inaugurated  on  Lake  Erie,  and  in  the 
same  year  the  first  steamboat  was  launched  in  Russia  and  steam  tug- 
boats were  introduced  on  the  Mersey. 

This  was  the  condition  of  steam  navigation  when  the  8avannahj  the 
first  ship  equipped  to  bo  driven  across  the  Atlantic  by  steam,  stood 
npon  the  stocks  at  Now  York,  in  August,  1818,  waiting  to  be  launched. 

THE   OCEAN  NAVIGATED  BY  STEAM. 

It  is  conceded  by  all  writers  familiar  with  the  subject  that  the  PhocniXy 
built  by  Robert  L.  Stevens  in  conjunction  with  his  father  John  Stevens, 
of  Hoboken,  New  Jersey,  was  the  first  steam  vessel  to  brave  the  dangers 
of  the  ocean.*  This  was  in  1808,  when  the  vessel  went  around  from 
New  York  to  Pliiladelphia  by  seji,  navigating  the  Atlantic  from  Sandy 
Hook  to  Oape  May.  This  boat  did  service  on  the  Delaware  Iliver  for 
many  years,  being  an  important  link  in  the  route  from  Philadelphia  to 
New  York. 

THE  STEAMSUIP  "SAVANNAH." 

The  Savannah  was  a  full-rigged  ship  of  'MjO  tons  burthen  and  was 
built  atOorlear\s  I  look,  New  York,  by  Francis  Fickett.  At  first  she  was 
intended  to  be  used  as  a  sailing  packet  between  New  York  and  Havre, 
France.  The  keel  was  laid  in  1818, and  the  vessel  was  launched  August 
22  of  the  same  year. 

While  the  Savannah  stood  upon  the  stocks  she  attracted  the  atten- 
tion of  Capt.  Moses  Rogers,  who  had  been  associated  with  Fulton  and 
Stevens  in  commanding  several  of  the  early  steamboats.  It  was  through 
his  exertions  that  Scarborough  &  Isaacs,  a  wealthy  shipping  firm  in 
Savannah,  were  induced  to  purchase  the  vessel  and  fit  her  with  engines 
with  a  view  of  giving  to  that  city,  which  was  then  one  of  the  most  im- 


*  Scott  RuHseH  tbiiH  ulhulos  to  this  ovont :  ''  Robert  L.  StovciiH  Ih  probably  tbo  man 
to  whom,  of  all  otberH,  America  owch  tbo  ^roatost  Hbarc  oi'its  present  bi«j;bly  improved 
8team  navigation.  IliH  fatbor  was  aasociated  witb  Livingston  in  Iiis  oxperimcuts 
previous  to  tbo  connection  of  tbo  latter  witb  Fnlton,  and  persevered  in  bis  experi- 
ments dnring  Livingstones  absence  in  France.  Uudisputedly  be  is  tbo  pioneer  of 
steam  navigation  on  the  open  seas.'' 
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portant  American  seaports,  the  credit  of  being  tbe  first  to  iuaugaratea 
transatlantic  steamship  line. 

The  Savannah  was  equipped  with  one  inclined,  direct-actiug,  low- 
pressure  engine  of  90.horse-power,  the  diameter  of  the  cylinder  being 
forty  inches  and  the  stroke  five  feet.  Her  engine  was  bnilt  by  Stephen 
Vail*  at  Speedwell  Iron  Works,  near  Morristown,  New  Jersey.  The 
boilers  were  built  at  Elizabeth,  New  Jersey,  by  Daniel  Dod.  The  paddle 
side  wheels  consisted  of  eight  radial  arms,  held  in  place  by  one  flange, 
and  were  arranged  to  close  together  like  a  fan.  They  were  furnished 
with  a  series  of  joints  so  that  they  could  be  detached  from  the  shaft  and 
taken  in  on  deck  when  storm  or  other  circumstances  required  it.  Her 
shaft  had  a  peculiar  joint  at  each  end  arranged  for  the  purpose.  Tbe 
wheelhonse  was  made  of  canvas,  stretched  over  an  iron  rim.  It  is 
unfortunate  that  no  detailed  drawing  or  accurate  description  of  the 
wheel  or  machinery  is  in  existence.  The  vessel  carried  seventy-five  tons 
of  coal  and  twenty-five  cords  of  wood.  The  total  cost  was  about  $50,000, 
including  engines  and  all  rigging. 

An  account  book  containing  a  record  of  the  original  charges  made 
against  the  Savannah  for  machinery,  etc.,  by  the  propriet'Ors  of  tbe 
Speedwell  Iron  Works,  is  now  in  the  possession  of  Mr.  John  Lidger- 
wood,  of  No.  20  Liberty  street.  New  York  City. 

I  had  the  privilege  of  examining  this  interesting  r^lic  a  short  time 
since.    The  following  is  a  transcript  of  the  account : 

Steam  Ship  of  Savannah^  Dr, 


1818. 

Ati«;uHt 

1 

27 

Oclobor 

28 

Nov'br 

C 

5 

11 

17 

22 


To  paid  Ebos  BoddcI  8  dullar.i  for  cartin;:  a  coUonder  from  E.  Town 

To  lK>ariD«;  a  40-incli  cillt^nder,  5  feci  5  locUes  iuto  it,  and  it  proved  bad,  and  c«at> 
in>;  of  Biiikiii;;  iieotl,  $100-00 

To  paid  carman  throo  dollars  for  curtiii;;  the  air  pump  from  E.  Town 

To  twolbd.  of  candlMat  U  Sd 

To  ono  poAton  riNl.at  420  11m.  boforo  it  was  turned,  at  U.  6(i.,  18o 

Ono  air-pump  rod  at  205  lbs.  before  it  was  turned  at  1«.  6d 

To  lioarin;;  a40g-incb  cellinder,  5-foot  Htroke  at  4,200,  3  bundrcdat,  say,  4707,  at 
5o 

To  boarin^  one  air  pump  5foot  stroke,  at  17, 2.  at,  n^iy,  1,074  lbs.  at  So 

To  ouo  load  of  pine  .stufl'  for  patrons  a.s  per  bill,  $14,  12|  carting,  $3 

To  lengthcuiu;;  tbe  pcHton  rod  with  08  pounds  of  iron  aftor  it  was  part 
turned  there.  Ixmuk  a  niieitako  in  the  draft  that  Mr.  Dod  bad  made  and  sub- 
mitted to  me,  $22.37J  

Len^tbcuinf;  air-pump  tw\  as  the  peston  rod  8  inches  with  30  pounds  of  iron 
and  wo:-k  to  doit  $8.62^ 

To  cartin;;  air  pump  to  E.  Town 

To  our  patron  the  pillow  block  to  rest  on,  on  the  outMide  of  the  ship 

One  lar;;o  pillow-block  patron 

One  brass  patron  for  do 

To  Wni.Da.!;li8li,  2  days  with  patrons  for  tbe  Hhip  at  24« 

Cartin;;  patrons  to  E.  Town  poin  t 

To  paid  for  carting  2  centers  from  Dod's  and  12  flanges  for  the  water  wheels.. 


$8.00 

100.00 

3.00 

.42 

78.81 

38.44 

236.35 
98.70 
17. 1'iJ 


22.371 
8.021 

aoo 

15.00 

10.00 

2.50 

6.00 

2.00 

10.00 


ifterwards  (1i8tingiii8lio(l  for  his  connection  with  Morse  in  the  inventioQ  of  tbe 
j^raph. 
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Steam  Ship  of  Savannah,  Dr. — Continued. 


1818. 
I>e*ber 


2    To  Gpestou  bolts  and  uuU,  at  381hfl.  nt  1«.  M  

To  one  crowhoail,  at  602, 1«.  Cd 

To  one  center  ]>atron  for  who.oU  with  the  core  boxes  made  of  your  8taff  (De^^- 
Itsh,  lOdayfl,  at20«.;  Sonl  Groone«en, 0  days,  at  IQi.) 

To  oArtin;;  patrons  to  E.  To w n 

4  I  To  ono  i»tuflRn}?-b«x  patron 

7     To  tnrninp;  cro!»hoail  by  Egloston  3  days. 


$7.12 
112.88 

43.00 
1.50 
2.00 

aoo 
/as.  35 


(UipVn  MotneH  RogtrHy  Or, 


181& 


I>e'l»er2 


1819. 
Jan'y  2 


11: 
16 


26 


Steamship  Dr.  bro*t  np 

Amount  bro't  up  from  piigo  13 

To  tnminz  ponton  rod  a  draw  filunp; 

Do  air-pump  rod 

To  drillini;  eelleudor  head  on  ilan(;o 

To  drilling  po.ston  for  the  bonlt  of  the  cover.  6  holoA,  4^  deep,  1}  diameter  of  hard 

Iron  (done  by  Shomeu  &  Xoah) 

To  morticeing  socket  for  poston 

To  reamin*;  and  fitting  Loles  in  cover 

To  reaming  poston  socket 

To  chipping  boxes  and  fitting  the  nuts  to  poston  and  tapping  them  and  cutting 

thoboulta 

To  one  rist  for  crank  tarned  the  length  of  it,  oat  101  lbs.,  at  2« 

To52i-inoh  boults,  389  lbs.,  20  cents 

10  largo  iMiuIti  for  water-whei>l  arms,  at  331  lbs.,  at  20  cents  

To  42  water-wheel  arms,  at  5,034  lbs.,  at  20  cents,  at $1,186.80. 

To  1  lb.  of  candles,  at  If.  M  

4  nail  casks  at  37§  cents 

Carting  and  freight  of  2-2-0  of  cement,  at  2« , 

To  one  socket  for  air  pnmp  peston  nxl,  at  65,  at  2« 

To  one  strap  on  crosbheail  to  poston  ro<I,  at  56,  at  3« , 

To  anttering  the  boatts  for  water  wheel  armes,  $10-00 


To  7  pair  of  smith's  tongs,  at  10« 

2  liand  hammers,  at  10* 

2  hand  punches,  at  60 


$83&35 

25.  Ou 

15.00 

3.00 

6.00 

3.00 

2.50 

2.50 

6.00 

25.25 

77.80 

66.20 

1,186.80 

.20 

1.50 

.621 

16. 25 

21.00 

10.00 

2.75 
2.50 
1.50 

2,320.23 
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Steam  Ship  of  Sarannahf  Dr. 


23 


Brouglit  over . 

To  one  lar^co  brace  for  drilling 

Onrt  set-hamer. 

Two  Rplething  chinells,  at  6« . 

One  tail-screw  for  drill. 

81  lbs.  of  linkrt  and  books,  at  1«.  fid 

8  lar^^e  screw  boults  for  to  hold  down  pcdeatclls,  at  64  at  2« 

4  gilM  and  one  knoe  for  piston  rods,  at  6< . 

1  chipping  liamer. 

One  sledge  at  13  lbs.,  at  1«.  M. 

1  chalk  line. 

1  iron  square,  4«.,  one  st<'el  do  8» 

Paid  carman  and  freijrht  of  tools 

To  David  Shanon,  10  days  at  dttinj;  brasses,  knees  to  connecting-rod,  at  18«  .... 

Files  and  chisels  for  do.,40« 

Noah  Johnson,  7  days  at  cutt.iu;;  screws  and  chipping  as  above,  at  12« 

Dennis  Dooley,  8  days  at  do.,  ai  IG* 

Robert  Newell,  4  days  at  do.,  at  16* 

Wank,  cutting  scri'ws,  4  days,  at  12* 

Jabcz  Walsey,  7  daj's,  cleaning  fastings,  atl2« 

Jack,  Gdays,  clcnuing,  do.,  at  10« 

John  N.  Egelston,  4  days,  at  tnrning  and  fitting  stuffing  box  and  boults,  at  16«. 

To  J  a  chaldron  of  coals  to  work  for  the  shio  in  N.  York  -  $8.25 

To  10  bushels  had  by  Capt'n  Rodgers  at  E.  Town,  at  4« 

To  one  bush,  natrons 

To  8  screw  swi foils  for  water  wheels  arms  at  $10.00 

One  vacuum  gauge , 

One  steam  gauge 

6  screw  boults  and  nuts  for  piston  cover  boults  turned  at  37  lbs.,  at  2«.  6d 

12  cellendor  cover  boults  and  nuts  (boults  turned)  at  31  lbs.,  at  2«.  Gd 

2  socket  wrenches  at  21  lbs.,  at  2« 

2  slat  boults  for  stniting  box  of  Hollanders  turned  at  15  lb.,  at  2«.  6d 

One  long  pair  of  stocks,  taps,  and  dies  complete 

One  less  do.  with  taps  and  dies 


$2,320.23 

3.00 

1.00 

1.50 

2.50 

15.19 

16.00 

3.00 

l.M 

2.43 

.15 

1.50 

1.00 

22.50 

&00 

10.50 

10.00 

&00 

6.00 

10.50 

7.50 

aoo 

8.25 
5.00 
.50 
80.00 
12.50  ! 
7.50  ' 
11.56 
8.68 
5.25 
4.69 
45.00 
30.00 

$2,682.43 


Steam  Ship  of  Savannah ^  I)r. 


1810. 
Jan.  29 

Feb.  4 


17 


Bro't  up  from  opposite  page 

To  one  half  chaldron  of  coals  of  Vamlmsing,  at  $16.50 

To  one  key  to  carry  )>oultes 

To  Samuel  Carson  10  days  at  drawing  and  other  things,  at  $4 

To  8  gauge  cocks,  at  12# 

2  oil  cocks,  at  24« 

To  p'd  Shubal  Trowbridge  for  sundry  casting  to  Speedwell  from  Ers'thtown  and 

from  Sp<»edwellto£.  town 

To  do  for  do,  do,  do  tons  4.  7. 3. 18,  at  $3 

To  1  connecting  ro<l,  wt.  968  lbs,,  at  27 

To  40  screw  bolts,  at4ir 

To  40  clasps  with  double  nuts,  atO* 

To  1  nail  cog,  3# 


Add  error 


$2,682.43 

8.25 

.371 

40.00 

12  00 

6.00 

7.27 

13.17 

242.00 

20.00 

30.00 

.38 

8,061.88 
2;  34 

8.064.0 
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819. 
ftb.  25 


Steam  Ship  of  Saranvah,  Dr. — Coiithmed. 


To  44  (luys*  wurk  by  Davi«l  Shaunen,  hlacksuiithing  ia  N.  Yurk  for  tbe  nhip,  ai 


I5«. 


819. 
n.     G 
11 


27 

by  1 

20 


To  31  (luys,  by  Ira  Arnold,  bLiok^ruilhio-j;  iu  N.  York  for  tho  ship,  at  12* 

'  To  492  days,  by  \YiIUa>ii  Daglish,  oa  board  the  ship,  at  18«  ... . 

1  ToiiSdavH,  by  Marvin  Nn';eut,  on  board  the  nhi p.  at  14« 

■  To  2J  chaldrou  coal  of  Van  Hiissinj;,  in  New  York 

I  To  freii;ht  of  cilleudor  p.  corolls^boat — 

I  To  cartage  by  I)al>;Ii8b , 

To  Huudriea  from  I.  G-.  Pursou  &  Brother:),  aiut.  viz  : 


20  IbH.  cast  Hteel,  at  2*.  3d ...    5.«3 

1. 0. 1 0  iron,  40« 6. 45 

1.3.5do,48# 10.77 


Steel 2.27 

4.  1.14  iron,  40* 21.88 

13  lbs. ca.'^t  Hteel,  2#.  3d 3.60 

y.  0  4  iron,  40* 40.18 

1.1. 10  do.  42* 7.31 

3.1.7  round  iron  do.  42* 17.40 


$82.60 

51.00 

111.94 

60.50 

16.50 

5.00 

.60 


To  0  davrt  h\  Xo:ih  JohnHun  in  New  York. 


114.55 
I  9.00 

i  $3,521.71 


Dr.  Steam  Ship  of  Savannah. 


Toam't  brought  over 

Deduct  carting  of  sundriea  charge  in  this  aoc't  which  ia  not  yet  done. 

Carting  $20.12  not  iucladed. 


irch  2tl.  To  26  days'  work  done  by  D.  Shonen,  at  15* 

Hi  days'  work  done  by  I.  Arnold,  at  12* 

Paid  carman  for  riding  mm,  &c 

40  doubled  boults  for  paddles,  at  6* 

Box  for  do  and  cartage 

2  I.IH  of  iron  at  40*.,  had  March  41h 12. 40 

3.17ofDnl,4t«* 5.4! 


ftv     4 


2L.28ot  Do  id  48*.,  had  March  13th... 10. 18 

Cartagoof  the  Ixnt  to  »hip 03 

This  in»n  was  had  of  J.  G.  Persons  <fe  Brothers. 

To  paid  Bt'njaniiu  Sofield  for  c:irting  from  white  hall  to  the  steamship,  2^ 

To  paid  Wm.  Dalglish  for  carting  one  load  of  patrons  to  yards  in  Dublin 

To  18  days'  work  done  b^'  Win.  Dalglish  on  boird  of  the  steamship  at  Klfxabcth 
town,  in  DtKjeiulier,  181S,  and  omitted  in  my  ac.  rendered  in  February,  at  18*. .. 

To  ^  chaldron  of  coals.  au<l  carting  h:kd  of  John  Yanhusting,  1* 

To  paid  JaincH  1*.  Allaire  for  sundries  p.  bill  p.  order  of  Uapt.  Uodgers 


Contra,  Cr. 


$3, 


621. 71 
20.12 


$3,501.69 


48.76 
24.00 

3.121 
30.00 

1.00 


17.45 


10.81 


3.12^ 

.62* 

40.50 

7.75 

15  78 

$i02.91| 


1819.      I  I 

>b.   20     By  Pott  5t  McKinniesnote.  ateodays i  $1,750.80 

lU).  do.  atOOdays '    1,777.04 


In  fillip,  rec't  when  paid $3,527.84 


Deduct  for  discount 


26.25 
$3,501759 
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In  addition  to  the  engines  the  vessel  carried  the  same  complement  of 
spars  and  sails  iis  a  sailing  ship  of  that  period,  with  the  exception  of 
royal-masts  and  royals.*  The  hnll  and  rigging  were  constructed  nnder 
the  direction  of  Stevens  Rogers,  afterwards  sailing  master  of  the  vessel. 

The  most  important  difterence  noticeable  in  her  rig,  so  far  as  can  be 
determiued  by  engravings  extant,  is  that  her  mainmast  stood  coDsid- 
ably  farther  aft  than  it  would  have  been  placed  on  a  ship  intended  to 
be  ])ropelled  only  by  sails.  This  modification  of  the  rig  was  doubtless 
made  to  obtain  more  space  between  the  foremast  and  the  mainmast,  so 
that  the  boilers,  engines,  and  coal  bunkers  could  be  located  nearly 
in  the  middle  of  the  ship  and  still  be  forward  of  the  mainmast. 

The  cabin  space  was  divided  into  three  saloons,  handsomely  furnished 
with  imported  carpets,  curtains,  and  hangings,  and  decorated  with  mir- 
rors. 

The  state  rooms  were  large  and  commodious ;  the  interior  efiect  of 
the  decorations  resembling  those  of  a  pleasure  yacht  more  than  a  steam 
packet  After  the  vessel  was  launched  there  was  considerable  delay  in 
completing  the  engines  and  machinery,  which  were  of  unusual  size. 
Several  boilers  were  discarded  before  one  was  found  that  would  stand 
the  tests  made  by  Capt.  Moses  Eogers,  and  it  was  not  until  very  late  in 
the  winter  of  1818-'19  that  the  machinery  wad  in  working  order. 

TRIAL  TRIP. 

The  New  York  Mercantile  Advertiser,  March  27, 1819,  contains  the 
following : 

By  an  advertisenient  in  this  day's  paper  it  will  bo  seen  that  the  new  and  elegant 
steamship  Savannah  isto  leave  our  harbor  to-niorrow.  Who  would  have  hatl  the  courage 
20  years  ago  to  hazard  a  pre<liction  that  in  the  year  181U  a  ship  of  300  tuns  burden 
would  1)0  built  in  the  port  of  New  York  to  navigate  the  Atlantic  propelled  by  steam  t 
Such,  however,  is  the  fact.  With  admiring  hundreds  have  we  repeatedly  viewed  this 
prodigy,  and  can  also  bear  witness  to  the  wonderful  celerity  with  which  she  is  moved 
through  the  water.  On  Monday  last  a  trial  was  made  of  her  speed,  and  although 
there  was  at  no  time  more  than  an  iuch  of  steam  upon  her,  and  for  the  greater  part  not 
a  half  inch,  with  a  strong  wind  and  tide  ahead,  she  went  within  a  mile  of  the  anchoring 
ground  at  Statcn  Island  and  returned  to  Fly  Market  Wharf  in  1  hour  and  50  min- 
utes. When  it  is  considered  that  she  is  calculated  to  bear  20  inches  of  st«am  and  that 
her  machinery  is  entirel}^  new,  it  must  be  evident  that  she  will  with  ease  pass  any  of 
the  steamboats  upon  our  waters. 

Her  cabin  is  finished  in  elegant  style  and  is  fitted  up  in  the  most  tasty  manner. 
There  are  thirty-two  berths,  all  of  which  are  state  rooms.  The  cabin  for  ladies  is 
entirely  distinct  from  that  intended  for  gentlemen,  and  is  admirably  calculated  to 
afibrd  that  retirement  which  is  so  rarely  found  on  board  of  passenger  ships. 

THE  OFFICERS  AND  CEEW  OF  THE  SAVANNAH, 

Moses  Rogers,  the  captain  (PI.  clii),  and  Stevens  Rogers,  the  first  offi- 
cer (or  sailing-master,  as  he  was  called),  although  bearing  the  same 
surname,  were  not  related  by  ties  of  blood.  They  were,  however, 
brothers-in-law,  the  latter  having  married  a  sister  of  the  former. 


*  See  explanatory  note  by  Captain  Collins  on  p.  Cll. 


Plate  CLIa. 


M03ES  RoOEns,  Captain  of  the  Savannah. 


Tbis 'plate  flhoald  be  inserted  as  Plate  CLIa  opposite  page  622  in  th 
paper  entitled  "Log  of  the  Savannah,"  in  the  Report  of  the  Nations 
Mnsenni  for  189U.  The  legend  accompanying  Plate  OLII  shonld  b 
changed  to  read  "StoTeiis  BogerH,  sailing-inaater  of  the  ttaiKLiMNah 
tuid  the  statement  in  regard  to  the  aooxce  ot  lAie  \ft»AAV»''^  '^osff^ 
MBiUfld. 


I 


rt  ot  SI.  Petrmburjth.i 
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The  experimeut  of  crossing  ilie  ocean  in  a  steam  vessel  was  deeineil 
80  hazardous  that  uo  crew  could  be  shipped  iu  New  York  Harbor, 
where  it  was  predicted  that  the  vessel  would  be  a  '^ steam  coffin;*^  and 
sailing-master  Eog^ers  was  compelled  to  visit  New  London,  Connecticut, 
where  he  was  only  able  to  obtain  a  crew  from  the  fact  that  both  the 
captain  and  sailing-master  were  well  known  to  many  seafuring  men  of 
that  locality,  who  hid  confidence  in  their  ability  to  command  and  navi- 
gate the  ship  successfully. 

MOSES  HOGEBS,    CAPTAIN   OF   THE  SAVANNAH. 

Moses  llogers  was  born  in  New  Loudon,  Connecticut,  in  1779.  From 
his  early  boyhood  he  showed  great  fondness  for  boats  and  ships,  and 
had  learned  to  manage  a  sailboat  at  a  very  early  age.  When  he  was 
twenty-one  years  old  he  commanded  a  sailing  packet  on  Long  Island 
IBoand,  and  five  years  later  he  became  interested  in  the  experiments  of 
Folton  and  Stevens,  who  were  each  then  building  steamboats.  It  has 
been  fre<iuently  stated  that  he  commanded  the  Clermont^  the  first  suc- 
cessful steamboat  on  the  Hudson,  but  the  many  published  accounts  of 
the  early  voyages  of  that  celebrated  steamboat  contain  uo  mention  of 
his  name.  But  during  the  eventful  career  of  this  boat  she  was  com- 
manded by  several  captains,  and  it  is  not  improbable  that  Mr.  Fulton 
availed  himself  of  his  services,  at  least  for  a  time. 

Iu  1808  he  com  manded  the  P/ice/iix,  built  by  John  Stevens  and  his 
son,  Robert  Livingston  Stevens,  when  it  made  the  memorable  voyage 
from  Sandy  Hook  to  Cape  May,  on  its  way  from  New  York  to  Phihidel- 
phia.  This  was  the  first  time  that  a  steam  vessel  ever  braved  the 
dangers  of  the  ocean. 

In  the  handsome  oil  painting  of  the  PhceniXj  which  is  now  preserved 
iu  the  private  gallery  of  the  late  Edwin  A.  Stevens,  a  brother  of  Rob- 
ert  L.  Stevens,  at  Castle  Point,  Hoboken,  New  Jersey,  the  name  Moses 
Rogers  is  painted  in  bold  letters  across  the  paddle  box.  This  custom 
was  not  uncommon  in  the  early  days  when  the  name  of  the  captain  was 
as  well  known  as  that  of  the  craft  he  commanded. 

In  1813  Moses  Rogers  commanded  the  Eagle  on  her  first  voyage  be- 
tween New  York  and  Baltimore,  and  he  was  associated  with  the  owners 
of  the  New  Jersey  in  1816,  when  regular  biweekly  voyages  were  inau- 
gurated between  those  ports. 

Captain  Rogers  was  a  man  whose  opinions  were  sought  by  steamboat 
owners  and  constructors.  He  was  highly  respected  by  the  traveling 
public,  whose  entire  confidence  he  possessed.  The  executive  ability 
which  he  displayed  while  iu  command  of  his  vessels  made  him  greatly 
admired  by  those  who  trusted  their  lives  in  his  hands.  The  tact  which 
he  exhibited  while  in  foreign  ports  made  him  popular  with  all  classes. 

During  his  cruise  in  foreign  waters  he  was  the  recipient  of  many  val- 
uable presents.    The  King  of  Sweden  gave  him  ^^  a  stone  and  muller." 
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TIic  Emperor  of  Russia  presented  liiiii  with  a  ^Icl  watuli,*  which 
itt  n^terred  to  as  *' three  times  as  bi^  as  common  watches  and  an  excel- 
lent timekeeper/' 

Wliik'i  the  Sarannah  was  lyin^  at  Stockholm,  Oaptiiin  Kof^rs  made 
tlie  acquaintance  of  Lord  Lynedock,t  a  British  nobleman,  who  accom- 
panied him  in  his  voyaj^e  to  St.  Petersbar*^:. 

Durint;^  the  \^oya;[^e  Lonl  Lynedock  was  so  much  pleased  to  find  that 
only  fifteen  minutes  was  required  to  brin^  the  ves8el  from  steam  to 
canvas  that  he  exclaimed,  '^  I  blame  no  man  born  in  the  United  Stales 
for  bein^  proud  of  Iiis  country ;  were  I  a  youn^  man  I'd  go  there  myself.'' 

At  the  end  of  the  voyage  he  presentiul  Captain  Rogers  with  ft  mas- 
sive solid  silver  coU'ee  urn  (PI.  CLiii),  bearing  the  iuscriptiou : 

Pro8(Mit(rd  to  Captain  Must's  lio^rerH 

of  Ili<^  Sttvuti.ship  Savaiuuih, 

Hi'iii>j^  tlio  iii'ht  Htcatii  vessel 

That  had  crontMMl  tlto  Atlantic 

«.v 

Sir  Thomas  (irahani,  l^inl  Lynedock, 

A  l'iiHt4en<j;(n*  from  Slockhtdm  to 

Si.  Pet«jr8biirj;li, 

St'pt.  i:.,  1811). 

This  kettle  has  been  carelully  preserved  by  the  descendants  of  Cap- 
tain Kogers,  who  have  recently  deposited  it  in  the  U.  S,  NatioDal  Ha- 
seuin. 

From  the  :38th  of  March,  181!),  when  the  ^Savannah  left  the  port  of 
New  York,  until  the  UMh  of  December  of  the  same  year,  wheu  the  ves- 
sel after  visiting  many  foreign  ports  returned  to  Washington,  Captaiu 
liogers  was  in  constant  command.  It  w.vs  his  boast  that  during  this 
voyage  of  many  thousand  miles,  '*  neither  screw,  bolt,  nor  ropeyarii 
parkHl,  although  he  experienced  very  rough  weather."  Owing  to  cir- 
cumstances relatcil  elsewhere  his  connection  with  the  Satannah  ceased 
early  in  ISiM),  when  he  immediately  formed  a  connection  with  the  com- 
pany operating  the  steamboat  line  plying  between  Georgetown,  South 
Carolina,  and  Gheraw.  He  superintended  the  construction  of  the  Pee 
Dee  in  1820,  and  while  in  command  of  her  died  at  Georgetown,  Soath 
Carolina,  October  15,  1821,  aged  forty-two  years.  The  Georgetown 
"  Intelligencer"  contained  the  following  obituary  notice: 

DopartiMl  this  lifo  on  Tiiiii.H.lay,  the  loth  instant  (October,  1S'.21),  luGoorgDtowD, 
Son  ill  Carolina,  Capt.  M«).si>s  Uo;;ci-8,  a  nativo  ol*  New  London,  Connecticut,  aged 
alxMit  12  yt^ai'rt.  His  riMiiains  were,  (■oiiimittctl  to  tho  tonih  in  tho  bnrial  ground  of  the 
liaptiist  ehnrch,  attciidoil  I>\  a  lar*;**  concoiirHtr  of  vitizuns  oT  the  town  and  nidghbor- 

*  Some  yearH  a«;o  a  ^^oll thorn  paper  made  the  Htatemeut  that  thlH  wntub  was  in  the 
poHHCssion  of  Mr.  Kuhier,  of  WeHt  Hat(m  Uonge,  houiniana. 

t  Thomas  (irahani,  Lonl  Lynedock,  was  born  in  Perthshire,  En/r land,  1749.  En- 
tered the  British  army  17H0.  Rose  to  the  rank  of  j^eneral.  tServed  under  Sir  John 
Moore.  Conmianded  at  thi*  battle  of  Hnropa.  1-<11.  and  at  the  battle  of  Varuna.  In 
Idlli  took  San  Sabastian.     Raised  to  the  )>e('ra<;e  HIU.     Died  1843. 


Solid  Silver  Coffee  Urn. 

(Pnaented  to  Capt,  Moan  Roeeni.  Beptember  IS,  ISIS,  by  BIr  Thou 
p««iieQ(ter  on  the  BSTaDuah  duiinc  ihe  Tojajt*  trom  SI 
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hood,  who  Were  auxious  to  pay  this  last  sad  tribute  to  the  memory  of  one  whose 
death  they  esteem  a  public  loss. 

Captain  Rogers  Wiks  for  8omo  time  actively  and  usefully  engaged  on  the  North 
River  iu  the  earliestexperimuuts  which  were  made  in  the  application  of  steam  to  the 
purposes  of  navigation.  He  afterwards  commanded  the  steamship  Savannahj  the  first 
8teani  vessel,  we  believe,  that  ever  navigated  the  ocean,  and  certainly  the  only  one 
which  ever  crossed  the  Atlantic.  The  Savannahy  under  the  direction  of  this  skillful 
and  eutiirprising  commander,  passed  in  perfect  safety  to  England  and  from  thence  to 
St4>ckholm  and  St.  Petersbiirgh  and  back  to  the  United  States,  thus  fully  demonstrat- 
ing the  benefits  which  might  arise  from  the  application  of  steam  to  the  general  purposes 
of  maritime  navigation.  In  1820  he  was  engaged  by  a  respectable  company  to  take 
charge  of  the  steamboat  Pee  Dee^  which  plies  between  this  town  and  Cheraw.  That 
he  fully  and  satisfactorily  performed  the  duties  incumbent  on  him  in  this  station  the 
universal  grief  which  pervades  our  couiniunity  fully  testifies. 

Captain  Rogers  had  lately  returned  from  a  visit  to  his  family  in  Philadelphia,  and 
was  on  his  first  voyage  from  Cheraw  to  this  place  when  he  was  attacked  by  that  fell 
disease  ^troiluced  by  his  devoteduess  to  his  business)  which  has  at  once  deprived  so- 
ciety of  an  energetic,  industrious,  and  enterprising  citizen,  and  his  family  of  an  affec- 
tionate husband  and  most  tender  parent. 

STEVENS  ROGERS,   SAILING-MASTER  OF    THE  SAVANNAH. 

Stevens  Kogers  was  bom  at  New  London,  Connecticut,  in  1789;  he 
hail  been  associated  with  Moses  Rogers  in  the  management  of  sailing 
vessels  and  steamboats  before  he  was  called  upon  to  superintend  the  con- 
struction of  the  hull  au<l  to  design  the  rigging  of  the  Savannah,  in  1818. 

Ue  rendered  valuable  assistance  toCapt.  Moses  Rogers  in  the  memo- 
rable voyages  of  the  Savannah — every  word  of  the  record  of  which,  in 
the  log  book,  being  in  his  handwriting. 

He  outlived  almost  all  of  his  contemporaries,  and  during  a  long  and 
busy  life,  which  terminated  only  two  days  before  the  fiftieth  anniversary 
of  the  date  of  the  launch  of  the  Savannah,  he  saw  the  transatlantic 
steamship  service,  in  which  he  was  a  pioneer,  thoroughly  established. 

Born  soon  aYter  the  close  of  the  Revolution,  he  remembered  the  death 
and  burial  of  Washington,  and  was  acquainted  with  the  sailing  vessels 
iu  our  Navy  during  the  war  of  1812.  He  saw  the  first  steam  warship,* 
and  lived  to  see  all  the  navies  of  the  world  twice  reconstructed :  first, 
when  steam  power  revolutionized  naval  architecture;  and  again,  when 
iron  armament  was  applied  to  battle  ships. 

He  read  the  story  of  the  conflict  between  the  Monitor  and  Aferrimac^ 
and  after  living  through  three  wars  he  saw  his  country  finally  at  peace 
with  itself  and  all  the  world — a  peace  which  the  ocean  steamship  has 
done  more  to  perpetuate  than  all  the  standing  armies  of  the  universe. 

The  following  newspaper  notices  of  the  events  that  brought  his  life 
to  a  close  give  evidence  of  the  high  estimation  in  which  he  was  held 
during  a  lifetime  of  nearly  four  score  years : 

[New  London  Star,  August  26,  1868.1 

The  funeral  bervices  of  Capt.  Stovens  R'lj^ers  took  place  on  Snnday  afternoon. 
Uoion  and  Braiuartl  Lodges,  Free  and  Accepted  Masons,  escorted  the  remains  from  the 
residence  of  the  ileceased  to  the  First  Baptist  Church,  where  the  funeral  sermon  was 


•Fulton  the  first,  launched  at  New  York,  29th  Oct.,  1814,  **to  mount  30  long  3:8- 
ponnders  an<l  2  lOO-ponnders  (Cohimbiads).'' 

H-  Mis- 129,  pt.  2 iO 
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preacbetl  by  Kt^v.  Mr.  Biirdick,  uf  Westerly.  Tbc  church  was  tille<l  to  its  ntmost 
capatMty,  and  hiindredH  were  unable  to  j;aiu  admittance.  At  the  close  of  the  exer- 
cises in  the  church  the  lid  of  the  cotlin  was  raiHod,  and  large  nnmbers  availed  them- 
selves of  the  opportunity  to  look  for  the  last  time  upon  the  well-known  featares  of 
the  deceased.  The  funeral  procession  include<l  the  Masons  to  the  number  of  200, 
about  50  carriages,  and  several  hundre<l  on  foot,  among  whom  were  many  of  onr 
most  prominent  citizens.  State  street  from  the  church  to  the  court-house  was  lined 
with  spectators.  The  remains  were  interred  in  Cedar  Grove  cemetery,  and  the  beau- 
tiful Masonic  service  was  performed  at  the  grave  under  the  direction  of  Rev.  J.  C. 
Waldo,  chaplain  of  Union  Lodge.  An  exceedingly  interesting  sketch  of  the  life  of 
Captain  Rogers  will  be  found  elsewhere,  over  a  signature  well  known  to  onr  readen. 

OBITUARY.* 

Capt.  Stevens  Rogers,  who  died  suddenly  in  this  city  Augnst  20,  1868,  deserreBa 
more  than  casual  notice  from  his  contemporaries.  A  large  part  of  his  life  was  de- 
voted to  sea-faring  pursuits,  which  he  had  followed  in  the  various  forms  of  coasting 
trade  and  ocean  vo^'ages,  by  s<iil  and  by  steam,  acquiring  the  reputation  of  a  skill- 
ful and  experienced  navigator.  His  connection  with  the  early  attempts  of  ooean 
steam  navigation  demand  for  him  an  honorable  place  in  the  record  of  American  Mft- 
manship. 

He  was  born  at  New  London  (Groat  Neck),  upon  the  border  of  Long  Island  Sonsd, 
February  13,  17HU,  and  began  at  an  early  age  to  follow  the  seas.  As  if  to  ssalhisi- 
self  for  that  buHiiicss  he  had,  when  a  young  man,  the  figure  of  a  ship  stamped  SO  in- 
delibly upon  his  arm  that  even  in  his  old  ago  it  had  the  distinct  outline  of  araeent 
draft.  He  married  the  sister  of  Capt.  Moacs  Rogers,  of  Groton,  and  was  oonneoted 
with  that  enterprising  mariner  in  his  various  experimental  steam  exonrsions.  He 
was  with  him  in  the  /Vtrrntjr,  which  went  from  New  York  to  Philadelphia  in  1809;  in 
the  Ettglcj  which  went  to  Baltimore  in  1713,  and  in  the  New  Jerseif  to  Baltimore  in 
1816,  all  propelled  by  steam. 

The  voyage  of  the  steamship  Savannah  from  Savannah  to  Liverpool  was  made  in 
1819.  This  was  the  lirst  attempt  to  cross  the  ocean  by  steam.  Capt.  Moses  Rogers 
was  the  commander  and  Capt.  Stevens  Rogers  was  the  sailing  master. 

The  voyage  was  accomplished  in  22  days,  of  which  14  were  without  the  nie  of 
canviis,  sails  bein;;  used  a  portion  of  the  time  to  save  the  consumption  of  fael.  When 
the  vessel  arrived  oil'  Cupe  Clear  she  was  telegraphed  to  Liverpool  as  a  vessel  on  fire, 
and  a  cutt-er  was  sent  from  Cork  to  her  relief.  Great  was  the  surprise  and  admiration 
when  the  gallant  ship  entered  the  harbor  of  Liverpool  under  bare  poles,  belehing 
forth  smoke,  yet  uninjured. 

From  Liverpool  the  ^Surannah  went  to  Copenhagen  and  through  the  Baltic  Sea  to 
Stockholm  and  St.  Petersburg.  At  these  places  she  was  visited  and  admired  and  her 
crew  feasted  and  praised  by  kings  and  nobles  as  well  as  the  populace.  The  sailing 
master  received  almost  iis  much  notice  and  applause  as  the  commander. 

Lord  Lyndock,  an  English  nobleman,  who  wjws  then  on  his  travels  in  the  north  of 
Kurope,  took  passage  in  the  steamer  from  Stockholm  to  St  Petersburg,  and  was  ao 
well  satisfied  with  the  int^tlligenco  of  the  sailing  master  that  he  kept  by  his  side  for 
hours  together  conversing  with  him.  Hefore  parting  ho  presented  him  with  a  gold 
snuffbox,  chased  and  ornamented,  with  the  following  inscription  engraved  on  the 
inside  of  the  lid:  ''Presented  by  Sir  Thomas  Graham,  Lord  Lyndook,  to  Stevens 
Rogers,  sailing  master  of  the  steamship  Saraunahj  at  St.  Petersburg,  October  10, 1818." 

The  return  voyage  of  the  ^Savannah  occupied  25  days.  Capt.  Stevens  Bogers  after- 
wards commanded  the  brig  Parkj  and  subsequently  was  in  the  coasting  line  npon  Long 
Island  Sound.  In  I8r>0  ho  w:is  appointed  to  oflice  in  the  custom-house  at  New  Lon- 
don as  inspector,  and  still  later  for  several  years  was  collector  of  the  city  taxes. 


For  the  Star  of  August  26,  1868. 


Marble  Tombstone  in  the  Cehftcdw  .t  w,-     i 
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He  was  one  of  the  oldeet  Freemasons  in  the  town,  a  devoted  member  of  the  Ira- 
^entity,  and  always  a  couspicaoiis  iigiire  in  the  processions.  The  image  of  his 
stately  form,  clothed  in  the  emblematic  i^arb  of  the  society,  with  the  great  Bible 
borne  in  his  outspread  hands,  as  at  funerals  and  other  Masonic  exhibitions,  will  long 
dwell  in  the  memory  of  many  of  our  citizens.  His  funeral  took  place  on  the  23d 
instant.  A  long  array  of  Masons  accompanied  the  remains  to  the  cemetery,  with 
mournful  music  and  evergreen  memorials,  testifying  their  respect  for  their  departed 
brother. 

F.  M.  C. 

Over  bis  remains  in  the  cemetry  at  New  London  a  marble  tombstone 
(PI.  GLiv)  has  been  erected,  containing  on  one  side  a  representiition  in 
bas-relief  of  the  Savannah  ander  steam ;  upon  the  other  is  the  following 
inscription : 

The  voyage  of  the  steamship  Savannah  from  Savannah  to  Liverpool  was  made  in 
1819. 

This  wu  the  first  attempt  to  cross  the  ocean  by  steam,  Capt.  Moses  Rogers  being 
commander  and  Capt.  Stevens  Rogers,  his  brother-in-law,  navigator,  both  natives 
of  New  London. 

From  Liverpool  the  Savannah  went  to  Copenhagen,  and  through  the  Baltic  Sea  to 
Stockholm  and  St.  Petersburg;  at  these  places  she  was  visited  and  admired  by 
kings,  nobles,  and  the  people. 

Her  machinery  was  constructed  under  the  skillful  direction  of  Capt.  Moses  Rogers, 
who  was  familiar  and  ideutitied  with  Fulton.  He  died  of  yellow  fever  at  George- 
town, South  Carolina,  November  15,  1822,  aged  42  years. 

The  following  is  an  extract  from  an  account  of  the  arrival  of  the 
Savannah  in  England  that  was  commanicated  by  Sailing  Master  Stevens 
Rogers  to  the  *'New  London  (Connecticut)  Gazette,^  in  1838,  after  the 
inaugnration  of  regular  transatlantic  steamship  travel  by  the  Siring 
and  Great  Western: 

She  was  seen  from  the  telegraph  station  at  Cape  Clear,  on  the  southern  coast  of 
Ireland,  and  reported  as  a  ship  on  fire.  The  admiral,  who  lay  in  the  cove  of  Cork, 
dispatched  one  of  the  King's  cutters  to  her  relief.  But  great  was  their  wonder  at 
their  inability,  with  all  sail  in  a  fiist  vessel,  to  come  up  with  a  ship  under  bare  poles. 
After  several  shots  were  fired  from  the  cutter  the  engine  was  stopped,  and  the  sur- 
prise of  her  crew  at  the  mistake  they  had  made,  as  well  as  their  curiosity  to  see  tho 
singular  yankee  craft,  can  be  easily  imagined.  They  asked  permission  to  go  on  board, 
and  were  much  gratified  by  the  inspection  of  this  naval  novelty.  On  approaching 
Liverpool  hundreds  of  ])eople  came  ofi*  in  boats  to  see  her.  She  was  compelled  to  lay 
outside  the  bar  till  the  tide  should  serve  for  her  to  go  in.  During  this  time  she  had 
her  colors  all  fiying,  when  a  boat  from  a  British  sloop-of-war  came  alongside  and 
hailed.  The  sailing  master  was  on  deck  at  the  time  and  answered.  The  officer  of 
the  boat  asked  him,  '^  Where  is  your  master  T"  to  which  he  gave  the  laconic  reply, 
*'  1  have  no  master,  sir."  **  Where's  your  captain,  then  !  "  *•  He's  below ;  do  you  wish 
to  see  him  V*  "  1  do,  sir."  The  captain,  who  was  then  below,  on  being  called,  asked 
what  he  wanted,  to  which  he  answered,  **  Why  do  yon  wear  that  penant,  sir."  '*  Be- 
cause my  country  allows  me  to,  sir."  ^'  My  commander  thinks  it  was  done  to  insult 
him,  and  if  you  don't  take  it  down  he  will  send  a  force  that  will  do  it."  Captain 
Rogers  then  exclaimed  to  the  engineer,  **  Get  the  hot-water  engine  ready."  Although 
there  was  no  sach  machine  on  board  the  vessel,  it  had  the  desired  effect,  and  John 
Bull  was  glad  to  paddle  off  as  fast  as  possible.  On  approaching  the  city  the  shipping 
piers  and  roofs  of  houses  were  thronged  with  persons  cheering  the  adventurous  craft. 
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Several  uaval  officers,  noblemen,  and  merchants  from  Loudon  came  down  to  visit  her, 
and  were  very  curious  to  ascertain  her  speed,  destination,  etc.  As  it  was  soon  aftei 
Jerome  Bonaparte  had  offered  a  lar^e  reward  to  anyone  who  would  succeed  in  taking 
his  brother  from  St.  Helena,  it  wjm  Huspected  that  that  was  the  object  of  the  Savan- 
nah. After  remaining  *J5  days  in  Liverpool,  during  which  time  she  was  visited  by 
thousands  of  peo|:do  of  all  rank,  and  her  officers  were  treated  with  marked  attention, 
she  left  for  Copenhagen,  at  which  place  she  arrived  in  safety,  where  she  excited 
similar  curiosity.  She  pnu'eeded  thence  to  Stockholm,  in  Sweden,  where  she  was 
visited  by  the  royal  family,  the  foreign  ministers,  naval  officers,  the  nobility,  and 
others,  who,  by  invitation  of  Mr.  Hughes,  the  American  minister,  dined  on  board,  and 
took  an  excursion  among  the  neighboring  islands,  with  which  they  were  much  de- 
lighted. 

Lord  Lyndock,  of  England,  who  w.is  then  on  a  tour  through  the  north  of  Europe, 
by  invitation  of  our  minister  took  passage  on  board  of  the  Savannah  for  St.  Peters- 
burg, which  place  she  reached  in  due  time.  Here  she  was  visited,  by  the  invitation 
of  our  minister  at  that  court,  by  several  noblemen  and  military  and  naval  officers,  who 
also  tested  her  superior  qualities  by  a  tri  p  to  Cronstadt.  Her  officers  received  several 
valuable  presents  of  plat-e,  etc.,  and  we  have  now  before  us  a  superb  gold  snuffbox, 
which  was  presented  to  her  sailing  master,  Capt.  Stevens  Rogers,  by  Lord  Lyndock. 
She  sailed  from  St.  Petersburg  to  Copenhagen,  and  then  to  Arendal,  in  Norway, 
whence  she  returned  to  Savannah,  where,  after  a  passage  of  about  25  daya,  she  arrived 
in  safety — being  the  first  steam  vessel  that  ever  crossed  the  Atlantic—and  after  per- 
forming a  voyage  highly  creditable  to  American  ingenuity  and  enterprise. 

She  UHe<l  Liverpool  coal  for  fuel,  of  which  she  took  75  tons,  as  well  as  25  cords  of  wood 
for  kindling.  She  had  no  freight,  and  only  used  her  engine  when  not  able  to  go  at 
the  rate  of  4  knots  with  her  sails.  Hy  the  great  tire  in  Savannah  her  owners  were 
compelled  to  sell  her,  and  she  was  purchased  to  run  iis  a  packet  between  that  place 
and  New  York,  whither  she  was  bound,  under  charge  of  Capt.  Nathaniel  Holdredge, 
now  master  of  the  Liverpool  packet  ship  United  State9f  when  she  was  lost  on  the 
south  side  of  I^ng  Island. 

A  more  detailed  account  of  the  voyages  is  given  in  the  notes  from 
the  log  book,  which  follows: 

NOTES  FROM  THE  LOG  BOOK  OF  THE  SAVANNAH  AND  THE  NEVeS- 

PAPKRS  OF  THE  DAY. 

The  log  book  of  the  iSaiminah  (PI.  clv)  is  composed  of  twenty-four 
sheets  of  thick  brown  paper,  eleven  inches  by  fourteen,  stitched  through 
and  through  the  middle  fold,  and  attiiched  to  a  coarse  cover  of  sail-cloth 
bearing  the  inscription : 

STEAMSHIP 

SAVANNAH^S 

LOr,  BOOK. 

Only  fifty-two  of  the  ninety-six  pages  are  written  upon.  A  fac-simile 
of  two  of  them  is  shown  in  PI.  OLVi. 

1.— VOYAUK  FUOM  NeW  YoKK  TO  SAVANNAH,  GEORGIA. 

We  find  that  the  vessel  ^'got  un<ler  way  for  sea  with  the  crew  on 
board"  at  10  a.  m.,*  Sunday,  March  28,  1819,  and  that  the  pilot  left  the 
ship  oil*  Sandy  Hook  Light  three  hours  later,  "  with  fresh  breezes  at 

NW." 


*lt  should  be  reinonibered  that  soa  time  begins  12  bourH  later  than  calendar  time. 
On  shipboard  the  log  is  kept  by  calendar  time  in  port  and  by  sea  time  at  sea. 


Log  Book  of  the  Savannah. 

'  (inttinal,  depoxlied  In  tbe  V.  S.  Naiiooal  Miik 
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As  nothing  is  said  about  getting  up  Hteani  it  is  assumed  that  the  sails 
only  were  used.  At  4  p.  m.  Sailing  Master  Rogers  states,  ^  with  fresh 
breezes  and  clear  "  the  "  Llilands  of  Never  Sink  l)ore  N.  b.  W.  G  leagues 
distant,  from  which  T  take  my  deiiarture.*^  Thus,  seventy-two  years  ago, 
tbe  sailing  master  of  the  pioneer  transatlantic  steamship,  with  a  little 
crew  of  daring  seamen,  made  the  first  reconl  in  a  vessel's  log  book  of 
the  day  and  hour  when  he  hist  saw  land  in  New  York  Harbor  as  be 
took  his  departure  for  a  distant  port.  This  event  is  in  the  memory  of 
some  men  who  have  lived  to  know  that  in  tbe  year  1888  there  left  New 
York  Harbor  for  transatlantic  ports  1,320  steamships,  carrying  147,329 
passengers  and  over  3,500,000  tons  of  freight,  while  there  arrived  at 
the  same  port  480,451  passengers  and  over  3,000,(H)0  tons  of  freight. 

At  11  o'clock  on  the  following  morning,  the  master  records  the  fact 
that  they  "got  the  steam  up  and  it  came  on  to  blow  fresh;  we  took  the 
wheels  in  on  deck  in  30  minutes."  Tbis  peculiar  performance  of  taking 
in  the  wbeels  during  a  storm,  through  fear  of  having  them  washed 
away,  or  damaged,  was  unique.  In  the  published  records  of  steam 
navigation  no  allusion  is  made  to  any  other  vessel  with  the  wheels 
similarly  constructed,  either  before  or  since  the  Savannah  went  to  sea. 
The  arrangement  was,  without  doubt,  made  by  the  direction  of  Moses 
Rogers,  wbo  in  1808,  while  takipg  the  Pluenix  from  Sandy  Hook  to. 
Cape  May  (en  route  from  New  York  to  Philadelphia),  was  compelled 
to  run  that  steamboat  through  Barnegat  Inlet  into  the  bay  and  ap  on 
the  beach,  in  order  that  the  wheels,  which  had  been  damaged  by  a 
storm,  could  be  repairetl. 

By  examining  tbe  log  book  of  the  Savannah  it  will  be  noticed  st'Cam 
was  seldom  used  except  in  calm  weather,  or  when  it  was  desired  to 
show  the  power  of  the  engine  of  the  vessel. 

On  the  3d  of  April,  the  weather  being  calm  ami  pleasant,  the  log 
states  at  3  p.  m.,  ^^  stowed  the  wheels  and  started  the  wheels^  firld  all 
sail." 

But  the  run  under  st'Cam  wiis  of  short  duration,  as  the  fore  and  aft 
sails  were  unfurled  at  5  o'clock  the  next  morning,  and  the  crew  at  "8 
a.  m.  folded  up  the  wheels  and  stowed  the  wheels."  During  the  whole 
voyage,  from  New  York  to  Savannah,  we  find  that  the  engine  was 
running: 

Honra. 

March '2U | 

Fnmi  April  *J,  'A  p.  in.,  to  April  15,  rt  u.  in 17 

From  April  15,  G  p.  m.,  to  April  4,  H  a.  ni 14 

From  April  5,  10  p.  m.,  to  April  (»,  4  a.  m 10 

The  vessel  came  to  anchor  at  4  a.  m.  April  0,  eight  days  fifteen  hours 
(207  hours),  from  Sandy  Hook  Light. 
The  Savannah  "(xeorgijin"  of  Wednesday,  April  7,  1819,  states: 

The  elegant  steamship  Savannah  arrived  here  about  r>  o'clock  yeHterday  evenla^;. 
Tbe  bank  of  the  riv^er  was  liued  by  a  large  cou course  of  Qvivieii^^  ^\io  %^x\tA4.  \^t 
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with  shouts  daring  her  proj^ress  before  the  city.  She  was  also  saluted  by  a  discharge 
from  the  rev^uue-cutter  Dallas.  Her  appearauce  inspires  instant  confidence  in  ber 
security.  It  is  evident  tliat  her  wheels  can  be  unshipped  in  a  few  minutes,  so  as  to 
place  her  precisely  in  the  condition  of  any  other  vessel  in  case  of  a  storm  and  roo^ 
sea.  Our  city  will  be  indebted  to  the  enterprise  of  her  owners  for  the  honor  of  tot 
crossing  the  Atlantic  Ocean  in  a  vessel  propelled  by  steam. 

II.—In  thk  iiarbok  of  Savannah  and  a  kound  trip  to  Ciiarlkston. 

After  the  vessel  wiis  tied  to  the  wharf  at  Savannah,  April  6,  nothing 
important  seems  to  have  transpired  on  board,  ^'  all  hands  being  em- 
ployed in  ship's  duty/'  until  Wednesday,  the  14tb,  when  the  wheels 
were  put  on,  and  ^'at  10  a.  m.  got  the  steam  np  and  started  from  Sa- 
vannah for  Charleston ;  at  1  p.  m.,  blowing  fresh,  come  to  anchor  off 
Tybee  Light."  There  the  vessel  remained  until  7  o'clock  next  moruing, 
when  she  weighed  anchor,  '^  got  steam  on,"  and  came  to  anchor  at  8  p.  ni. 
four  leagues  from  Charleston  Light,  and  "let  the  steam  off."  At  6  o'clock 
next  morning,  after  the  pilot  came  aboard,  they  "  got  steam  on,"  and 
"at  II  a.  m.  hold  to  the  wharf  at  Charleston  and  made  fast."  This 
trip  was  made  with  the  hope  that  the  President  of  the  United  States, 
who  was  visiting  Charleston,  might  be  persuaded  to  proceed  to  Savan- 
nah with  the  ship  on  the  return  trip.  Here  the  vessel  remained  until 
the  30th,  when,  at  10  a.  m.,  she  got  nuder  way,  with  steam,  arriving  at 
the  wharf  at  Savannah,  1  o'clock  the  next  afternoon,  twenty-seven  hours 
out. 

With  the  exception  of  "taking  in  cole"  on  May  7  and  8,  nothing 
important  seems  to  have  occurred  while  in  port  until  Tuesday,  the 
11th,  when  "President  of  the  United  States,  James  Munroe  and  suit, 
came  on  board  of  the  ship  at  8  a.  m.  to  go  to  Tybee  light-house  ;  at  8 
a.  ro.  got  the  steam  up  and  started  with  the  steam  ;  at  half  past  10  a. 
m.  anchored  at  Tybee;  at  11  a.  m.  got  under  waj'  with  steam  for  town 
again  at  8  a.  m.,  held  to  the  wharf  and  made  fast." 

This  must  have  been  a  gala  day  for  Captain  Kogers  and  his  crew, 
since  the  pleiisure  of  the  occasion  was  heightened  by  propitious  weath- 
er, the  faithful  chronicler  recording  in  the  log  book  that  the  day  began 
with  "  light  breezes  at  N.  W.  and  clear."  President  Monroe  was  at 
that  time  making  a  tour  of  the  Atlantic  States,  inspecting  arsenals, 
fortifications,  and  public  works.  A  writer  describing  this  tour  states: 
"  In  every  point  of  view  the  journey  was  auspicious.  Party  lines  seemed 
about  to  disappear  and  the  country  to  return  to  its  long  past  state  of 
union.  The  President  was  not  bjickward  in  his  iissurance  of  strong 
desire  on  his  part  that  such  should  be  the  case." 

That  his  wishes  were  gratified*  in  this  respect  may  be  inferred  from 
the  fact  that  in  1820  his  reelection  was  practically  unanimous,  as  he  re- 
ceived 231  out  of  the  232  electoral  votes  cast.  His  famous  message  of 
December  2,  1823,  in  which  he  sulvocated  the  policy-  of  not  interfering 

*  In  IH19  Spain  coded  KaMt  and  West  Florida  and  the  adjacent  islands  to  the  Uailtfd 
States. 
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with  the  powers  of  the  GUI  Worhl,  nor  permitting  the  Old  World  to 
interfere  with  the  New,  was  the  foundation  of  what  has  gone  into  his- 
tory as  the  "  Monroe  Doctrine."  Toastatt^sman  of  snch  broad  views, 
the  establishment  of  a  Transatlantic  ste^&mship  line  between  Savannah 
and  LivenH)ol,  b^^  an  American  company,  was  indeed  an  important  mat- 
ter, and  the  success  of  the  trial  trip  to  Tyl)ee  Light  and  return  must  to 
him  have  lieen  gratifying  in  the  extreme. 

The  President  was  greatly  pleased  with  the  machinery  of  the  Savan- 
nah^ and  expressed  the  desire  that  when  the  vessel  returneil  from  foreign 
|K)rt8  she  be  brought  to  Wjishington  for  the  inspection  of  Government 
officials  and  Congressmen,  with  a  view  to  her  purchase  for  coasting 
service  oil'  the  coast  of  Florida,  where  C/uban  i)initi^s  were  giving  great 
annoyance  to  American  ship[)ing. 

The  President  seems  to  have  had  a  namesake  on  board,  for  the  next 
day  while  the  crew  was  taking  in  wood,  the  'Mog''  tells  us  that 
<*  Daniel  Glaypit  cut  his  left  thumb  off,  the  doctor  done  it  up,  and  then 
bled  James  Monroe;"  as  the  sailing  master  spelled  the  President's 
name  Munroe,  it  wivs  probably  not  a  relative  of  his  excellency  who  was 
bled. 

On  Saturday,  May  15,  we  find  that  "a  heavy  thunder  squall  rose 
from  the  N.W.  and  broke  the  Sarannah  and  two  other  ships  adrift: 
Broke  the  paddles  iidrift  and  beat  the  arms." 

After  cutting  one  man's  thumb  off;  bleeding  another,  and  bending 
the  ship's  arms,  by  a  storm,  it  was  to  be  hope<l  that  no  further  record 
of  accidents  would  bo  found  in  the  "  log  "  while  in  port.  But,  alas, 
such  was  not  the  case.  On  Thursday,  May  20,  wo  find,  "  about  2  a. 
m.,  John  Weston,  coming  on  board  from  the  shore,  fell  off  the  plank 
and  was  drowned;  at  10 a.  m.  caught  John  Weston  with  a  boat  hook 
and  jury  was  held  over  him ;  braught  in  axcerdental  deth ;  took  him  on 
board  and  put  him  in  a  coffin." 

Thus  the  first  seaman  of  a  Transatlantic  steamer  that  was  drowned 
lost  his  life  by  falling  from  a  plank  while  the  vessel  was  in  port. 

This  accident  caused  a  delay  in  the  date  of  sailing,  for  the  "Georgian" 
of  Wednesday,  May  19,  1819,  states :  "  We  are  re(|uested  to  state  that 
the  steamship  Savannah^  Gaptain  Rogers,  will,  without  fail,  proceed 
direct  to  Liverpool  to-morrow,  20th  inst.  Passengers,  if  any  offer,  can  be 
well  accommmlated."  Notwithstanding  this  notice  the  vessel  remained 
in  port  during  unlucky  Friday,  <^all  hands  employe<l  in  ship's  duty." 

III. — VOYAGK   FROM   SaVANNAII  TO  LIVERPOOL. 

Under  date  Satunlay,  May  22,  1819,  Sailing  Master  Rogers  writes, 
at  ^'  7  a.  m.  got  steam  up,  winded  ship,  and  hove  up  the  anchor,  and  at 
9  a.  m.  started  with  the  steam  from  Savannah."  Feeling  satisfied  with 
what  the  ship  had  accomplished  during  a  nine  days'  voyage  along  the 
shore,  Gapt.  Moses  Rogers  was  willing  to  risk  If  is  own  fortunes  and  the 
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interests  of  his  employers  in  making  tlio  crucial  test  of  theveasers 
ability  to  crass  the  ocean.  And  after  remaining  at  Tybee  light  for 
several  hours,  the  log  book  states  :  '^At  5  a.  m.  (Mouda}*,  May  24^,  got 
under  way  of  Tybee  light,  and  put  to  sea  with  steam  and  sails.  At  6 
a.  m,  left  the  pilot.     At  8  a.m.  took  off  the  icheeh  in  2i)  minutes.^ 

Captain  Rogers's  care  of  the  wheels  may  be  explained  from  his  desire 
that  the  vessel  should  reach  Liverpool  without  damage  to  them  or  the 
machinery,  which  had  been  constructed  under  his  supervision. 

The  following  is  an  extract  from  the  *'  Georgian,"  Thursday,  June  24, 
1819 : 

Captain  Livingnt'Ony  of  the  schooner  Contract,  who  arrived  at  Newburyport  on  the 
5th  instant,  sif^hted  on  the  *29th  of  May,  latitude  27.30,  longitude  70,  a  vessel  ahead 
to  eantward,  from  which  he  saw  volumes  of  smoke  issuing.  Judging  it  to  be  a  veti- 
sel  on  fire,  stood  for  her  in  order  to  afford  relief;  "but"  (observes  Captain  Living- 
ston) "  found  she  went  faster  with  fire  and  smoke  than  we  possibly  could  with  all 
sail  set.*'  It  was  then  discovered  that  what  we  supposed  a  vessel  on  fire  was  uotb- 
ing  less  than  a  steamboat  crossing  the  western  ocean,  laying  her  course,  as  we  jndge, 
for  Europe  ;  a  proud  monument  of  Yankee  skill  and  enterprise.     Success  to  her. 

The  log  hook  of  the  Pluto  contains  the  following  i)assage : 

June  *2, 1819.  Clear  weather,  smooth  sea,  latitude  42  degrees,  longitude  50  degrees.* 
Spoke  and  passed  the  elegant  steamship  H  days  out  from  Savannah  to  Petersburg,  by 
way  of  Liverpool.  She  passed  us  at  the  rate  of  9  or  10  kuots,  and  the  captain  in- 
formed ns  she  worked  remarkably  well,  and  the  greatest  compliment  we  could 
bestow  was  to  give  her  throe  cheers,  as  the  happiest  effort  of  mechanical  genius  that 
ever  appeared  on  the  western  ocean. 

June  17th,  at  uoou,  the  Savannah  was  overhauled  and  boarded  off 
the  coast  of  Ireland  by  the  king's  cutter,  Kite,  whose  crew^  seeing  the 
smoke  rising  from  the  stack  of  the  Savannahj  thought  the  vessel  was 
afire.  The  London  "  Times"  of  June  30, 1SI9,  alluding  to  this  event, 
says : 

The  Savannah,  a  steam  vessel  recently  arrived  at  Liverpool  from  America — the  first 
vessel  of  the  kind  which  ever  crossed  the  Atlantic— was  chased  the  whole  day  off  the 
<:oast  of  Ireland  by  the  Kite,  revenue  cruiser,  on  the  Cork  station,  which  mistook  her 
for  a  ship  on  fire. 

Under  date  June  18  we  find  the  melancholy  announcement,  at  ^*4 
p.  m.  Cork  bore  west  b.  S.  5  leagues  distant."  At  *'2  a.  m.  calm;  uo 
cole  to  git  up  steam.''  This  must  have  been  a  great  disappointment  to 
Captain  Rogers,  who  doubtless  wished  to  run  up  the  English  Channel 
under  steam.  Under  the  circumstances,  however,  we  find  that  "with 
all  sails  set  to  the  best  advantage,''  at  2  p.  m.  (Sunday,  June  20,  1819), 
the  Savannah  "  hove  too  off  the  bar  for  the  tide  to  rise."  At  **6  {).  m. 
shiped  the  wheels,  firld  the  sails,  and  running  to  the  river  Mercer  at  6 
p.  m.,  came  to  anchor  off  Liverpool  with  the  small  bower  anchor;'' 
twenty-nine  days  eleven  hours  from  Savannah,  during  which  time  the 
vessel  had  run  under  steam  eighty  hours. 

** About  GO  miles  due  south  from  the  southern  point  of  the  <jv rand  Bank  of  New- 
foundland. 
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The  followiug  table  shows  the  number  of  hoars  the  engines  were  at 
work  during  the  voyage  from  Savannah  to  Liverpool. 


Got  8t4*ani  iip. 

May  30, 8  a.  ni 

J  unci. 8a.  Di... 

Shut  8toam  otf. 

May  .'W,  6  p.  m 

June  2.2  a.  m..... 

,  ITouni. 

1 

10 

18 

16 

4 

U 
18 

JuiU)  6. 8  a.  in 

Juno  6, 12  p.  m 

•Juut*  9. 12  ui 

June  9.  8  a.  ni  . .- 

Juuo  11, 10a.  m 

Jnoe  16,  8  p.  lu 

•lime  11, 12 p.  m 

Jun«»  17, 2p.  m 

8<l 

Marwade's  "  English  Commercial  Report,'"  June  23, 1819,  thus  records 
the  arrival  of  the  kSavannah  at  Liverpool : 

Anioiig;  the  arrivals  yenterday  at  this  port  we  were  particularly  gratifieil  and  aston- 
ished by  the  novel  sight  of  a  tine  steamship  which  caoie  around  at  7:'.K)  p.  ui.  without 
the  assistance  of  a  single  she«^t,  in  a  style  which  displayed  the  power  and  advantage 
of  the  application  of  steam  to  vessels  of  the  largest  size,  being  350  tons  burden.  She 
is  called  the  Savannahf  ('aptain  Rogers,  and  sailed  from  Savannah  (Georgia,  United 
States),  the  ^Gth  of  May  and  arrived  in  the  channel  five  days  since.  During  her 
passage  nhe  worked  the  engine  18  days.  Her  model  is  beautiful  and  the  accommoda- 
tions for  passengers  elegant  and  complete.  She  is  the  first  ship  on  this  constrnotioa 
that  hiis  nndertakcH  a  voyage  across  the  Atlantic. 

The  following  is  a  communication  from  the  American  minister  at  Lon- 
don to  Hon.  John  Quincy  Adams,  the  Secretary  of  State: 

[Official  diiipatch  Na  76.    From  the  U.  S.  Minister  Kicbanl  Kutih  to  the  Department  of  State.  J 

London,  Juljf  3, 1819. 

Sir:  On  the  20th  of  la.st  month  arrived  at  Liverpool  from  the  United  States  the 
steamer  i^^arannaA,  Captain  Rogers,  being  the  tirst  vessel  of  this  description  that  has 
ever  crossed  the  seas,  and  having  excited  equal  admiration  and  astonishment  as  she 
entered  the  port  under  the  power  of  her  steam. 

She  is  a  fine  ship,  of  ',ViO  tons  burden,  and  exhibits  in  her  constrnction  no  loss  than 
she  has  done  in  her  navigation  across  the  Atlantic,  a  signal  triumph  of  American 
enterprise  ind  skill  ui>on  the  ocean. 

Llo3'd\s  List  reports  the  arrival  of  the  Savannah  at  Liverpool  on  the 
20th  of  June,  1819,  bound  to  St.  Petersburg;  and  in  "Gore's  Annals 
of  Liveri>ool "  this  American  steamer's  arrival  is  recorded  among  **  re- 
markable events.-' 

Nile's  New  York  Register,  August  21,  contains  this  paragraph : 

The  steamship  Savannah,  Capt.  Moses  Rogers,  the  first  that  ever  crossed  the  Atlan- 
tic, arrived  at  Liverpool  in  '25  days  from  Savannah,  ail  well,  to  the  great  astonishment 
of  the  people  at  that  place.     She  worked  her  engine  18  days. 

A  corresimndent  of  the  Charlotte  Cit.v  "Gazette''  writes  from  Norfolk, 
August  10, 1819: 

I  have  receive<l  no  shipping  list  by  this  arrival,  but  an  article  of  great  importance 
in  the  steam  worhl  (if  I  may  use  the  expression)  is  contained  in  the  Cork  paper  of 
the  19th  of  June.    It  is  no  less  than  the  arrival  at  Kinsale,  in  21  days,  of  the  steam- 
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ship  Savannah,  from  Savannah,  laden  with  cotton  and  pasaengera.  She  pnt  in  for 
supplies,  would  remain  for  a  day  or  two,  and  then  proceed  for  Lirerpuol.  Previoiu 
to  her  pntting  in  she  was  chaseil  by  a  cntter  under  the  impression  that  she  was  a 
ship  on  fire.    No  further  particulars  are  8tate4l. 

IV.— In  thk  port  of  Liyrrpool. 

Daring  the  twenty-five  days  that  the  Savannah  remained  in  the  port 
of  Liverpool,  she  was  visited  by  officers  of  the  navy  and  army  and  many 
persons  of  rank  and  influence.  The  crew  was  engaged  in  scraping  and 
painting  the  vessel;  ^^  all  hands  emplo3'ed  in  sundry  jobs  of  ship's 
duty"  being  the  usual  daily  entry  in  the  log  book.  On  the  16th  of 
July  a  supply  of  coal  wiis  put  aboard,  and  on  Sunday,  the  18th,  ttie  engi- 
neer ^^  got  steam  up  and  started  the  wheels."  On  Monday,  the  19th, 
Captain  Rogers  appears  to  have  had  some  difficulty  in  getting  his  crew 
on  board  the  ship,  having  to  send  an  officer  ashore  after  '^  James  Brace 
and  John  Smith  to  get  them  on  board;  they  would  not  come;  the 
watchman  put  them  in  the  boat;  John  Smith  tried  to  knock  Mr.  Black- 
man  overboard,"  and  was  finally  put  in  irons.  On  July  21  the  Savannah 
weighed  anchor  and  dropped  down  the  Mersey,  bound  for  St.  Peters- 
burg. 

v.— Liverpool  to  St.  Petersburg. 

On  the  23d  of  July  the  vessel  got  under  way  with  a  full  hea<l  of 
steam  ;  she  appears  to  have  had  a  pleiisant  passsige,  arriving  at  Elsi- 
note  on  the  9th  of  August.  Here  she  remained  in  quarantine  antil 
August  14,  when  she  sailed  for  Stockholm,  reaching  that  city  on  the 
22d.  On  the  2Sth,  six  days  after  her  arrival,  it  is  recorded  in  the  log  that 
at  noon  ^'  His  Royal  Highness  Prince  of  Sweden  and  Norway  visited 
the  ship."  On  the  1st  of  September  an  excursion  in  the  (idjacent  wa- 
ters was  arranged  by  Captain  Rogers  and  Mr.  Hughes,  the  American 
minister,  whose  wife  and  many  foreign  ministers  to  the  Swedish  court, 
nobles,  and  prominent  citizens  were  included  in  the  party. 

Seam<an  John  Smith  does  not  seem  to  have  profited  by  his  expe- 
rience, in  spending  the  last  two  days  in  irons  that  the  ship  was  in  Liver- 
pool harbor,  for  we  find  that  on  the  3d  of  September  while  at  Stock- 
holm '<  John  Smith  and  Henry  Wanripe  took  the  ship's  boat  and  went 
ashore  without  liberty  and  got  drunk."  What  punishment  was  meted 
to  them  for  this  offense  is  not  stated. 

On  the  5th  of  September  the  Savannah  left  Stockholm,  arriving  at 
Oonstadt  on  the  9th  and  at  St.  Petersburg  on  the  13th.  On  three  days, 
September  18,  21,  and  22,  the  Savannah  was  maneuvered  under  steam 
in  the  harbor  of  St.  Petersburg,  having  on  board  many  of  the  royal 
family,  Russian  nobles,  officers,  and  foreign  ministers. 

From  Liverpool  to  St.  Petersburg  steam  was  used  more  coutinuoasly 
than  on  any  former  voyage,  as  will  be  seen  in  the  table  below. 
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Hours  under  nteam  from  Liverpool  to  St.  Petersburg. 


Got  steam  op. 


Shut  Hteam  off. 


July  23,1  p.m 

July  28,  8  a.  m 

July  31,11  a.  m 

Aug.  8, 12  in 

Aug.  15, 12  lu 

Aug.  18, 12  111 , 

Aug.  21. 12  in 

Sept.  r>,  10  a.in 

S«p(.8, 12ni ;  St^pt 

8«»pt.»,7  a.  in I  Sept 

S«pt.l5, 10a.  m I  S*«pt 


12  p. 

J  Illy 

Aug. 

Au£^. 

Aug. 

Aug. 

Ang. 

S«*pt. 


in 

28,12  m... 
1,0a.  m  .. 
9, 12  p.  in 
15,  9  u.  m  . 
20, 4  p.  Ill  . 
22, K p.m  . 

5. 8  p.  m  . . 
8,12  p.m.. 

9. 9  a.  in  . . 
15. 11  a.  m 


Hours. 

11 
52 

36 
9 


52 


32 

10 

12 
2 

1 


239 


About  ted  days  out  of  thirty-three. 

While  the  ship  lay  at  Stockholm  and  St.  Petersburg,  Captain  BogerB 
was  in  negotiation,  on  several  occasions,  for  the  sale  of  the  vessel  to 
the  Swedish  and  Russian  governments,  but  as  the  terms  offered  were 
not  satisfactory  to  him,  he  concludeil  to  bring  the  Savannah  back  to 
America. 

On  the  27th  and  28th  of  September  the  log  book  records  ^^  all  hands 
employed  taking  in  coal  "  for  the  homeward  journey. 

The  ship  sailed  on  the  29th  for  Cronstadt  harbor,  where,  after  ex- 
periencing rough  weather,  during  which  she  lost  a  hawser  and  an 
anchor,  she  finally,  on  the  10th  of  October,  <'  at  9  a.  m.  got  under  way 
with  ste^m  past  the  gard  ship  laying  ofif  Cronstadt,  then  took  in  the 
wheels  and  set  sail  (for  Savannah)  m  company  with  about  eighty  sail 
of  shipping." 

VI.— VOYAGK  FROM   ST.    PKTERSBURG  TO   SAVANNAH. 

The  voyage  from  St.  Petersburg  to  Savannah  seems  to  have  been 
unmarked  by  any  incident  of  importance.  October  17  the  vessel  touched 
at  Copenhagen  and  the  ^^  captain  went  on  shore  and  cleared  the  ship." 
On  the  22d  the  record  shows  that  the  vessel  ''took  a  pilot  on  board, 
who  took  tlie  ship  into  anchor  in  the  harbor  of  Arendale  on  the  coast  of 
Norway." 

The  homeward  passage  was  a  stormy  one ;  heavy  winds,  rough  sea, 
gales  and  storms  being  almost  daily  noted  in  the  log. 

The  engines  were  not  used  during  any  part  of  the  return  trip  until 
the  30th  of  November  (the  fortieth  day  after  leaving  Arendale,  ISov- 
^ay)?  when  Cai)tain  Rogers  ''took  on  a  pilot  inside  the  bar,"  and 
"At  10  a.  m.  anchored  in  the  Savannah  River  and  firld  sails  on  the 
flude  tide,  got  under  way  with  steam  and  went  up  and  anchored  o£f  the 
town." 

Thus  the  Savannah  safely  and  triumphantly  returned  to  Vi<^^  >^^\ql^ 
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port,  six  months  and  eigbt  days  from  tbe  date  slie  had  sailed  upon  the 
first  transatlantic  steamship  voyage;  and  thus  by  American  oiercautile 
enterprise,  mechanical  ingenuity,  and  courageons  seamanship,  the  first 
step  wa8  successfully  completed  in  the  undertaking  which  marked  an 
important  epoch  in  the  world's  progress,  opened  the  way  for  more  inti- 
mate relations  between  distant  countries,  and  inaugurated  tbe  revola- 
tion  in  methods  of  ocean  transportation  which  followed  within  two 
decades. 

The  ship  remained  at  Savannah  until  the  3d  of  December,  when  she 
sailed  for  Washington.  At  8  p.  m.  on  the  14th  of  Dectember  she  arrived 
at  the  mouth  of  the  Potomac  Ki ver.  The  15th  and  10th  were  consumed 
in  coming  up  the  river  under  steam  and  '^  at  G  p.  m.  hald  to  the  wharf 
at  Washington  and  made  fast,"  the  voyage  closing  with  a  i^ierfor- 
mance  of  Frank  Smith  (possibly  a  relation  of  John's),  who,  the  log 
states,  *'damd  and  swore  at  the  captain  and  struck  him  two  or  three 
times,  and  then  Smitii  was  put  in  irons." 

LOSS   OF   THE   SAVANNAH. 

The  remainder  of  the  history  of  the  iSarannah  can  be  briefly  told. 

The  great  fire  in  Savannah  in  Jannary,  1820,  brought  i)ecnuiary  em- 
barrassment upon  her  owners,  who,  failing  in  their  efforts  to  sell  the 
vessel  to  the  Government,  were  compelled  to  dispose  of  her  elsewhere. 
Her  engines  were  removed  and  sold  to  the  Allaire  Iron  Works,  of  New 
York  City,  for  $1,600,  and  put  to  other  uses. 

In  the  great  Crystal  Palace  exhibition  of  1856,  the  40-inch  cylinder 
was  exhibited  as  an  historical  relic  in  connection  with  the  log  book. 

After  the  vessel  was  divested  of  her  engines,  she  ran  between  New 
York  and  Savannah,  as  a  sailing  packet,  for  several  years,  under  com- 
mand of  Capt.  Nathan  Holdredge.  She  ran  ashore  on  Long  Island  and 
went  to  pieces  in  1822,  a  few  months  after  the  death  of  her  commander. 

Thus  the  first  experiment  (for  it  may  be  called  an  experiment,  as  the 
Savannah  never  carried  a  single  ])assenger  or  pound  of  freight  for  pay 
while  she  was  a  steamship)  in  transatlantic  steam  navigation  ended  like 
many  other  experiments  before  an<l  since,  in  financial  disaster  to  tbe 
original  projectors.  This  failure  i)ostponed,  but  fortunately  did  not  pre- 
vent, the  final  success  of  the  project. 

In  justice  the  names  of  those  who  furnished  the  means  for  this  ex- 
periment, and  who  sufiered  financital  loss  because  ita  success  did  not 
lead  to  the  immediatefulfillmentof  their  hopes,  should  not  be  forgotten. 

Thirty-seven  years  afterward  (1856)  the  files  of  Congress  show  that 
Mrs.  Taylor,  then  almost  three  score  and  ten  years  old,  filed  a  petition 
in  which  she  states : 

Your  petitioner  is  tbe  only  snrviving  cbild  of  the  late  William  Scarborongh,  of  Sa- 
vannah, Georgia,  who,  being  an  energetic  and  enterpriHing  man  of  gr^at  mechanical 
genius,  causeil  to  be  constructed  in  the  years  1818-'19,  with  his  own  means  and  those 
of  every  friend  be  could  enlist  in  tbe  eltbrt,  the  first  steamer  that  ever  crossed  the 
Atlantic,  the  Savannah,  of  Savannah,  Georgia,  Capt.  Moses  Rogers,  of  New  London, 
CoDDecticut,  conimanding. 
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For  details  of  this  voyage  she  refers  to  the  sworu  statement  of  Oapt. 
Steveus  liogers,  tlie  sailiug-raaster,  ^^  and  prays  that  they  will  graut  her 
some  pecuniary  ackuowledgmentf  etc.'' 

At  New  London,  Connecticut,  May  2,  1856,  Capt.  Stevens  Rogers 
swore  that  he  is  aged  68  years;  that  he  was  the  sailing-master  of  the 
steamshii)  /Savannah  on  her  trial  trip  to  Liverpool.  Copenhagen,  St. 
Petersburg,  etc.,  and  that: 

8ai<l  steamship  was  built  in  New  York  in  the  year  1818,  the  builders  being  Fickett 
&  Crocker.  Shu  was  desigued  for  a  Havre  packet,  and  was  purchased  by  William 
Scarborough,  of  Savannah,  and  was  named  at  his  suggestion  The  Sarannahf  he  hav- 
ing told  me  that  in  his  oi>inion  the  ocean  would  be  navigated  by  steam,  and  he  in- 
tended his  own  State  and  city  should  Iiave  the  credit  of  sending  the  first  steamer 
across  the  Atlantic.  Her  castings  were  made  in  New  York,  and  her  boilers  at  Eliza- 
bethtown.  New  Jersey,  by  Daniel  Dodge.  She  left  New  York  nnder  canvas,  and  ar- 
rived at  Savannah  in  the  early  jiart  of  May,  1811).  President  Monroe  wiis  then  in 
Charleston,  South  Carolina,  and  Mr.  Scarborough  directed  us  to  go  there  and  give 
the  President  an  invitation  to  come  to  Savannah  on  the  steamship.  The  President 
declined,  because  the  peoph;  of  Charleston  did  not  want  him  to  leave  their  State  in 
a  Georgia  conveyance,  but  said  that  he  would  visit  us  at  Savannah.  So  we  returned. 
A  few  days  after  we  got  back  the  President  arrived,  and  came  on  board  the  vessel 
with  his  suite  and  several  naval  officers  and  citizens.  The  vessel  was  navigated  by 
steam,  and  we  proceeded  down  the  river  on  an  excursion.  The  President  dined  on 
board,  and  expresseil  himself  greatly  pleased  with  the  vessel,  and  told  Mr.  Scarbor- 
ough that  when  she  came  back  from  her  trip  across  the  Atlantic  to  bring  the  vessel 
an)nnd  to  Washington,  for  ho  thought  there  was  iio  doubt  the  (government  would 
purchase  her,  and  employ  her  as  a  cruiser  upon  the  coast  of  Cuba. 

We  sailed  from  Savanah  for  Liverpool  on  the  26th  of  May,  1819.  Moses  Rogers, 
uiy  brother-in-law,  was  master  and  engineer.  1  was  sailing  master  and  Mr.  Blaokmau 
was  third  officer.  We  made  the  port  of  Liverpool  in  22  days  after  leaving  Savannah, 
14  of  the  22  under  steam.  The  only  reason  why  the  whole  voyage  was  not  performed 
by  steam  was  the  fear  of  the  fuel  giving  out.  Otf  Cape  Clear  the  admiral  at  Cork 
dispatched  a  ship  to  our  relief,  supposing  we  were  on  fire.  At  Liverpool  we  caused 
a  great  deal  of  excitement,  and  suspicion  of  having  some  design  to  release  Napoleon 
irom  St.  Helena.  From  Liverpool  we  proceed  to  Coi>enhagen,  and  thence  to  Stock- 
holm. At  both  places  the  Savannah  excited  great  cnriosity  ;  at  the  latter  place  she 
was  visited  by  the  royal  family,  our  minister,  Mr.  Hughes,  and  Lord  Lynedoch. 

Lord  L.  went  with  us  to  St.  Petersburgh.  On  the  passage  he  desired  us  to  bring 
the  vessel  from  steam  to  canvas.  He  held  his  watch  and  noted  the  time — 15  minutes. 
He  was  so  delighted  that  he  exclaimed,  **  I  blame  no  man  born  in  the  United  States 
for  being  proud  of  his  country  ;  and  were  1  a  young  man  Pd  go  there  myself.''  The 
£mperor  of  Russia  came  on  board  at  Cronsta<lt,  and  was  much  pleased  with  the  vessel, 
and  presented  Captain  Rogers  with  2  iron  chairs  (one  of  which  is  now  in  the  garden 
of  Mr.  Dunning,  at  Savannah).  Stevens  Rogers  then  states  that  he  has  in  his  posses- 
sion a  gold  snuff-box  presented  to  him  by  Lord  Lynedoch — to  Stevens  Rogers,  sailing- 
master  of  the  steamshi]>iSf(i  van  na^,  at  St.  Petersburg,  October  10,  1819. 

The  i>etition  of  Mrs.  Taylor  to  Congress  for  aid  was  not  successful. 
Neither  officers  nor  owners  received  any  recognition  of  their  services, 
and  no  attempt  has  ever  been  made  by  the  General  Government  to 
l)erpetuate  the  memories  nor  to  preserve  the  history  of  the  pioneer  voy- 
ages of  the  Savannah  and  her  courageous  crew. 

After  the  Savannah's  voyages  no  attempt  was  made  by  a  vessel  to 
cross  the  Atlantic  under  steam  for  several  years. 
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Steamboat-owners  confined  themselves  to  voyages  along  the  coast  and 
to  near  ports  on  adjacent  islands. 

The  matter,  however,  was  frequently  broached  in  the  public  prints 
and  many  projects  were  mentioned. 

THE  SECOND  STEAM  VESSEL.  TO  GROSS  THE   ATLANTIC. 

In  1827,  8  years  after  the  return  of  the  Savannah  to  America^  a  com- 
pany composed  of  merchants  from  Amsterdam  and  Rotterdam  was 
formed  to  inaugurate  steam  navigation  with  the  Dutch  West  Indies. 
The  steamship  Curacoay^  350  tons,  was  constructed  for  the  company  on 
the  Clyde,  and  made  the  initial  trip  successfully,  sailing  from  Antwerp 
August  12, 1828.  This  voyage  was  repeated  during  the  year,  but  the 
line  was  not  a  commercial  success. 

THE  THIRD  TRANSATLANTIC  STEAMSHIP. 

The  Royal  William^  360  tons,  160  feet  long,  44  feet  beam,  schooner- 
rigged,  was  built  fi,t  Quebec  in  1831  and  engined  at  Montreal.  The  fol- 
lowing year  she  crossed  the  Atlantic  and  arrived  safely  in  London. 
There  she  attracted  the  attention  of  the  agents  of  the  Spanish  Govern- 
ment, who  purchased  her,  changing  her  name  to  Isabella  II. 

She  was  the  iirst  Spanish  war  vessel. 

Such  was  the  condition  of  affairs  when,  in  1833,  Dr.  Junius  Smith, 
an  American  who  had  resided  for  30  years  in  London,  entered  with  en- 
thusiasm upon  the  scheme  of  establishing  a  steamship  line  between 
England  and  New  York.  After  much  arduous  labor  the  British  and 
American  Steam  Navigation  Company  was  capitalized  at  £1,000,000, 
the  subscription  books  being  opened  in  July,  1836. 

The  stock  was  rapidly  subscribed,  and  a  few  months  later  a  contract 
was  entered  into  for  a  steam  frigate  of  1,700  tons  burthen,  to  have  two 
engines  of  225  horsepower  each,  at  a  cost  of  about  £60,000. 

The  firm  who  was  to  engine  the  vessel,  however,  failed,  and  a  new 
contract  was  entered  into  with  Robert  Napier,  of  Glasgow,  which  re- 
sulteil  in  the  completion  of  the  2,400  tons  steamship  British  Queen^  iu 
the  spring  of  1839 — ^a  twelvemonth  later  than  the  first  steamship 
ordered  was  expected  to  be  delivered. 

In  the  meantime  the  City  of  Kingston^  the  fourth  steamship  to  cross 
the  Atlantic,  had  arrived  in  New  York  from  Cork,  Ireland,  2d  April, 
1838;  and  the  Great  Western^  ^  1,300-ton  steamship,  with  200  horse- 
power engine,  designed  by  Brunell,  the  celebrated  engineer,  had  been 
constructed  and  launched  by  the  Great  Western  Kail  way,  of  England, 
at  a  cost  of  about  £50,000. 

The  British  and  American  Line  being  anxious  to  be  foremost  in  the 
field,  leased  the  Sirim^  a  700ton  ship,  and  had  her  hastily  overhauled 
for  a  transatlantic  trip.    The  Sirius  sailed  from  Cork  at  10  o'clock  on 


*  The  same  bartbea  as  the  Savannah, 


THE   LOG   OF   THE   SAVANNAH.  639 

the  morniDg  of  April  4,  1838 ;  ami  the  Oreat  Western  left  Bristol,  the 
same  port  from  which  the  Cabots  sailed  years  before,  at  2  o'clock  in 
the  afternoon  of  the  7th  of  the  same  mouth. 

The  story  of  the  first  steamship  race  across  the  Atlantic  half  a  cen- 
tury ago  is  a  tame  affair  compared  with  the  weekly  trials  of  speed  by 
the  numerous  5,000-ton  '*  Ocean  Greyhounds ''  now  running  weekly  be- 
tween the  two  hemispheres ;  and  upon  which  hundreds  of  tons  of  coal 
are  burned  to  reduce  the  record  by  a  few  minutes.  Nevertheless,  both 
continents  were  electrified  by  the  accounts  of  the  preparations  for  this 
trial  of  speed,  and  citizens  of  all  classes  eagerly  watched  the  results. 
On  the  23d  of  April,  1838,  both  vessels  arrived  at  Sandy  Hook,  the 
Sirius  preceding  the  Oreat  Western  by  a  few  hours. 

Commenting  upon  this  event,  the  ^^Atheneum''  pays  this  glowing 
tribute  to  the  American  people: 

The  generous  and  enthasiastic  welcome  with  which  the  oflBceraof  the  Siriua  and 
Great  Western  were  received  in  New  Vork  does  honor  to  the  Americans;  every  pos- 
sible testimony  of  respectand  hearty  good  will  and  good  wishes  were  shown  to  them; 
not  a  whisper  of  regret  was  heard  at  the  time  that  the  great  enterprise  had  been  at- 
t«mpted  by  British  skill ;  they  were  welcomed  as  brothers  by  men  who  saw  only  in 
this  event  the  revolution  which  had  been  at  once  efiected  in  the  commercial,  and  we 
may  say  in  the  social,  relations  of  the  two  countries,  an  event  whic)i  will  form  an 
epoch  in  the  history  of  civilization  itself,  which  tends  to  unite  in  the  bonds  of  endur- 
ing fellowship  the  greatest  nations  of  the  earth  allied  by  language  common,  by  litera- 
ture, by  interest,  and  by  blood,  and  ofters  to  both  a  guarantee  a  thousand  times  more 
binding  than  all  the  treaties  that  wore  ever  penned  for  the  preservation  of  that  hon- 
orable peace  which  now  gladdens  and  enriches  them.* 

Under  these  happy  auspices  and  within  twenty  years  of  the  pioneer 
voyages  of  the  steamship  Savannah,  the  era  of  transatlantic  steam 
navigation  was  fully  inaugurated. 


^  The  Atheneum,  May  2U,  1838. 
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Bv  Thomas  Wii^son. 


At  the  ExpositioD  of  18G7  in  Paris  there  wixs  little  or  no  attempt  to 
represent  the  science  of  anthropology.  At  the  Exposition  of  1878, 
however,  an  eft'ort  was  liiade.  M.  Gabriel  de  Mortillet  was  director  and 
the  preparation  of  the  disi>lay  was  given  into  his  charge.  A  modest 
building  was  erected  in  the  garden  of  the  Trocadero  Palace  which  was 
called  the  building  of  anthro|>ology.  The  minister  of  commerce  and 
agiiculture  took  up  the  matter  and  lent  his  aid  and  confidence,  and  a 
creditable  display  was  ma^le.  It  was  small,  but  quite  complete  and 
made  a  fair  presentation  of  prehistoric  anthropology.  The  societies 
and  amateur  collectors  throughout  France  responded  nobly  to  his  ap- 
I>eal.  I  remember  the  elegant  display  made  by  Mr.  Seidler,  of  the  city 
of  Nantes,  who  transferred  his  entire  Scandinavian  collection  to  Paris 
for  use  in  this  exi)osition. 

But  it  was  reserved  for  the  Exposition  Universelle  of  1889  to  make 
the  grand  display  in  regard  to  anthropology  and  its  kindred  sciences. 
Three  exhibits  were  made.  They  were  not  the  same,  and  one  tended 
largely  to  supplement  the  other,  making  them,  when  taken  in  connec- 
tion, a  most  elaborate,  wonderful,  and  complete  display. 

The  most  extensive  of  the  three  was  that  under  the  direction  of  the 
minister  of  agriculture  and  commerce,  and  which  formed  section  1  of 
the  I'Histoire  Ketrospectif  <lu  Travail.  This  hadDrs.  Topinard,  Hamy, 
and  M.  Cartailhac  for  its  directors  and  managers.  The  ailjoining  dis- 
play was  under  the  supervision  of  the  minister  of  public  instruction, 
and  it  had  for  its  director  the  Soci^te  d'Anthropologie  of  Paris.  The 
third  was  section  5  of  the  exposition  Retrospective  du  Travail,  consisting 
solely  of  prehistoric  weapons,  and  was  associated  with  the  exhibit  of 
arms  in  the  building  of  the  department  of  war  on  the  Champ  de  Mars. 

The  French  people  or  Government  in  all  former  exi)08itions  had  made 
H  principal  feature  of  the  display  called  The  History  of  Retrospective 
IjalM)r  (I'Histoire  Retrospectif  du  Travail).  The  Exposition  of  1889  was 
Dot  to  be  an  exception.  The  grand  commission  superior  of  organiza- 
tion had  Jules  Simon,  senateur,  a  member  of  the  academy,  for  its  presi- 
dent, and  twenty-five  members  which  divided  the  display  into  five  sec- 
tions.   (l)Anthroi)ology and  Ethnography ;    (2)  Liberal  Arts;  (3)  Art 

H.  Mis.  129,  pt.  2 il 
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and  Trade  ^  (4)  Transportation,  aud,  (5)  Military  Art.  It  was  assigned 
tho  principal  nave  of  the  ^reat  building  devoted  to  liberal  art,  or  to  that 
baU'of  it  north  of  the  rotunda  and  towards  the  Seine. 

Section  I. — Anthropological  Display. 

It  is  on]}'  with  the  first  section  that  I  have  to  deal  at  present^ 
the  anthropologic  sciences  and  ethnography.  This  was  placed  in  the 
hands  of  a  committee  and  again  divided  into  three  portions.  Dr.  Top- 
inard  bad  the  principal  direction  of  that  portion  relating  to  general  an- 
throi)ology  with  Dr.  Magitot  in  charge  of  a  subsection  of  criminal  an- 
thropology.' M.  Cartailhac  to  archaeology  and  prehistoric  anthropol- 
ogy. M.  Ilamy  to  ethnography.  This  division  was  one  of  theory  and 
science  more  than  of  practice,  for  the  objects  themselves  were  not  tbas 
divided,  and  these  gentlemen  acted  more  as  a  committee  than  sepa- 
rately. 

The  following  was  the  classification  for  the  division  of  antbrojiology, 
archaBology,  and  ethnography. 

I.—Anthkopology,  Undkr  Direction  of  I)u.  Topinard. 

Pieces  and  specimens  of  comparative  anatomy  and  embryogeny  rela- 
tive to  man ;  casts  of  the  brain ;  skulls  and  skeletons,  and  in  their  default 
casts;  prehistoric  skulls,  trepanned  skulls,  and  prehistoric  pathologic 
specimens;  casts  of  busts  and  typic  masks  of  the  living;  instruments 
for  physical  and  physiological  observations;  instruments  of  crani- 
ometry and  anthropometry  ;  charts  showing  the  division  and  character 
of  races;  photographs  of  skulls  and  of  ethnic  types;  composite  pho- 
tography. 

II.— Prehistoric  Arch.icolooy,  Under  Dikection  of  M.  Emile  Cartailhac  or 

Toulouse. 

Material  for  work  and  specimens  representing  the  different  phases  of 
the  fabrication  of  primitive  instruments;  chipping,  polishing,  perfora- 
tion, etc.,  of  objects  of  stone;  work  on  bone  and  on  the  horn  of  rumi- 
nants; pieces  which  bear  relation  to  the  j)ractice  of  art,  of  design,  of 
drawing,  etc.;  primitive  pottery;  views  and  plans  or  models  of  hab- 
itations, funeral  monunients,  antiques,  etc.;  casting  or  hammering  of 
metal,  bronze,  copper,  iron  ;  specimens  of  inohls  and  objects  of  metal, 
cast  or  hammered;  caches  of  the  fondeur;  origin  of  glass,  enamel, 
etc.;  terms  of  comparison  borrowed  from  savage  populations — fire 
making,  fabrication  of  objects  of  stone,  of  wood,  of  bone,  of  i)ottery; 
comparative  metallurgy. 

III.— Ethnography  and  Classic  Ancii.KoLOGY,  Under  Direction  of  Db.  Hamy. 

Dr.  Hamy  was  assisl^ed  by  several  oriental  travelers  and  scholars, 
MM.  Maspero,  Yillefosse,  Perrot,  Solomon  Keinacb,  and  others.  Its 
divisions  were  as  follows : 
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Objects  relative  to  the  history  of  work  in  autiquity :  Bgyi)t,  Assyria, 
Phenicia,  Greece,  the  Roman  Empire,  and  i>articu]ar]y  Gaul,  the  ex- 
treme Orient,  and  the  New  World ;  models,  plans,  etc.,  and  character- 
istic constructions;  sculptures  and  [)aintings  (originals  and  copies), 
reproducing  the  manual  art;  scientific  apparatus  and  material  for 
industrial  art  to  the  reign  of  Charlemagne ;  specimens  representing 
the  different  phases  of  fabrication  and  collections  of  characteristic 
products. 

1.   GENERAL   ANTHROPOLOGY. 

The  display  of  anthropology  in  general,  was  marvelous.  A  r^sum^ 
of  it  shows  that  there  were  115  busts  or  entire  figures  of  races;  77 
pieces  or  casts  of  brains ;  15  of  the  hand ;  234  human  skulls  or  their 
casts,  of  which  48  were  prehistoric  or  very  ancient;  a  considerable 
number  of  paintings,  charts,  etc.,  these  being  all  furnished  l>3"  71  i>er- 
sons,  of  which  24  came  from  foreign  countries,  among  which  are  named 
Great  Britain,  the  United  States  of  America,  Brazil,  Germany,  Aus- 
tria, Norway,  Denmark,  Belgium,  Switzerland,  and  lVA\y. 

On  entering  the  building  of  Liberal  Arts  from  the  side  facing 
the  Seine  the  first  object  which  struck  the  eye  in  the  section  of  the 
Histoire  Betrospectif  du  Travail  was  a  gigantic  gilt  statue  of  the  Jap- 
anese Buddha — one  of  the  grandest  and  largest  known.  It  came  from 
the  city  of  Nara,  which  was  in  the  eighth  century  the  capital  of  Japan, 
and  one  of  the  great  centers  of  the  Buddhist  religion. 

*'  Derrifere  leGrand  Buddha''  was  the  place  of  rendezvousforall  anthro- 
pologists during  the  Exposition.  This  was  the  entrance  to  the  pavilion 
of  anthropological  science.  To  the  right  of  the  Grand  Buddha  were 
the  three  skeletons,  in  their  original  soil,  found  by  Dr.  Kivi^re  in  the 
Grotte  of  Mentone,  near  Nice,  with  whom  I  had  formed  an  interesting 
acquaintance  during  my  residence  as  consul  at  that  point  The  earth 
was  cut  around  the  sides  and  at  the  bottom  so  as  to  lift  them  without 
disturbance  and  then  i)laced  on  blocks,  and  thus  transported  to  Paris  and 
are  now  here  displayed.  The  larger  and  most  important  of  these  skele- 
tons is  that  at  the  Jardin  des  Plantes,  Paris.  None  of  these  have  ever 
been  disturbed  or  taken  out  of  their  native  soil  as  found  in  the  caves. 

To  the  left  were  casts  of  the  two  Bushmen,  who  had  been  presented 
to  the  Soci^t^  d' Anthropologic  in  October  of  1886,  in  my  presence.  One 
of  the  men  was  afterwards  cast  in  full  life.  He  died  one  month  after 
the  casts  were  taken. 

On  the  outside  of  the  pavilion,  to  the  right  and  left,  respectively,  of 
the  Grand  Buddha,  were  the  two  cases  containing  the  objects  from  the 
United  States  transported  to  Paris  by  me.  When  the  various  con- 
gresses were  in  session  during  the  Exposition  and  the  members  visited 
the  anthropological  section  of  the  Exposition  each  exponent  was  ex- 
pected to  be  at  his  respective  place  to  show  his  objects,  to  make  such 
explanations  as  might  be  needed,  and  answer  such  questions  as  might 
be  pat.    I  spent  the  principal  or  a  large'  part  of  the  time  daring  thA 
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weeks  of  the  meeting  of  the  Congress  of  Prehistoric  Anthropology 
engaged  in  this  and  similar  duties. 

Entering  the  pavilion  we  come  at  once  to  the  subject  of  anthropol- 
ogy and  the  anthropological  sciences.  Dr.  Topinard  attended  on  every 
other  day,  at  10  o'clock  in  the  morning,  to  give  instrnctions  and  answer 
questions.  The  public  were  invited  to  be  present  at  the  conferences, 
and  they  were  attractive  and  interesting  as  well  as  instructive. 

In  the  entrance  to  this  pavilion  was  the  exhibit  of  Mr.  Carl  Lum- 
holtz,  the  Norwegian  traveler  and  anthropological  investigator  in  Aus- 
tralia  and  among  the  Australians.  His  display  consisted  of  Indian 
relics  from  the  mounds  of  Ohio  and  Minnesota. 

Possibly  no  better  understanding  could  be  given  of  the  science  of 
anthropolog}',  as  it  is  taught  in  France,  than  by  a  description  of  the 
charts  and  tables  displayed  by  Dr.  Topinard  and  used  by  him  before 
the  T5cole  d'Anthropologie.    The  following  were  displayed : 

(1)  Place  of  anthropology  in  science. 

(2)  Place  of  man  in  the  classification  of  mammals. 

(3)  Genealogical  tree  of  the  animals  up  to  man,  according  to  Lamarck. 

(4)  The  distance  of  man  from  the  anthropoides  as  determined  by  the 
weight  of  the  brain  and  capacity  of  the  skull. 

(5)  Composite  sterographic  representation  of  different  races. 

(6)  An  example  of  the  variation  of  character  in  a  single  human  group, 
taken  from  measurements  of  the  cephalic  index  of  1,000  Parisians. 

(7)  The  average  weight  of  brain  of  man  in  his  ordinary  condition  bat 
at  different  periods  of  his  life. 

(8)  The  same,  divided  the  same  way,  of  men  in  peculiarly  good  con- 
dition, as  of  professional  men,  those  of  leisure,  etc.  The  excess  over 
the  former  is  10  per  cent. 

(9)  The  same  of  woman.  The  difference  against  woman  when  com- 
pared with  the  ordinary  man  is  4  per  cent. 

(10)  The  curved  lines  representing  the  average  variation  of  the  weight 
of  the  brain  in  man  from  15  years  of  age  until  his  death.  Average 
taken  from  1,551  cases. 

(11)  Classification  of  the  cephalic  index  by  units  and  also  by  5  units, 
according  to  the  quinary  nomenclature. 

A  series  of  anthropologic  charts,  sixteen  in  number,  forming  a  single 
work,  relative  to  the  color  of  eyes  and  hair  of  persons  in  France,  and 
giving  full  statistics. 

There  were  the  same  kind  of  charts  prepared  by  other  persons.  Drs. 
Collineau,  Bertholon,  and  Lelarge,  gave  the  division  and  classifica- 
tion for  France,  Tunis,  and  Corsica,  showing  the  index  cephalic,  the 
nasal  index,  the  height  according  to  departments  and  given  localities. 
All  these  showed  the  extremes  as  well  as  the  average  of  each  charac- 
teristic. • 

There  was  a  chart  of  the  same  kind,  showing  the  divisions  of  the 
Berber  race  in  Tunis. 
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There  were  similar  cliarts  and  statistics  relating  to  Germany,  by  Dr. 
Schaatfhauseu,  of  the  University  of  Bonn ;  of  A.  B.  Meyer,  of  Dresden. 
Prof.  Virchow  presented  his  great  chart  on  the  color  of  the  eyes,  hair, 
and  skin  of  2,000,000  of  school  children  in  Germany,  taken  dnring  the 
year  1875,  showing  the  percentage  of  blonds,  of  brunettes,  of  brown 
eyes  to  blue  eyes,  of  brown  hair  to  blond  hair,  and  of  gray  eyes  to  light 
ej'es. 

There  were  also  anthropologic  charU  from  the  British  Islands, show- 
ing practically  the  same  classifications,  prepared  by  Dr.  John  Beddoe,  of 
Bristol,  England. 

The  same  for  Norway,  by  C.  Arbo ;  of  Switzerland,  by  Dr.  Kollman. 

Also  ethnographic  charts  of  Caucasus,  by  Monsieur  Emil  Chantre ;  of 
south  oriental  Europe  and  of  Dobrusha,  by  M.  A.  Rosny ;  of  Asia,  by  M. 
Deniker,  librarian  at  the  Museum  of  Natural  History,  Paris,  together 
with  his  proposed  classifications  of  the  human  race  based  on  their 
affinities  and  anthropologic  characters.  He  groups  the  people  of  Asia 
into  twenty-six  grand  divisions,  and  these  again,  according  to  locality, 
into  two  hundred  peoples  or  tribes. 

The  two  systems  of  representation  were  shown,  that  of  Drs.  Topinard 
and  Beddoe,  and  the  other  that  of  Professor  Virchow.  The  first  was 
represented  by  the  charts  of  Beddoe,  Bertillon,  Collineau,  Arno,  Arbo, 
and  the  other  by  the  charts  of  Virchow  and  Kollman.  In  the  first,  adults 
only  were  reported  ;  in  the  second,  children. 

The  prehistoric  skulls  or  their  casts  on  exhibition  numbered  forty* 
eight.  Among  these  were  all  the  principal  ones,  or  their  duplicates, 
Neanderthal,  Olmo,  Cansta4lt,  Brux,  Meutone,  Solutre,  Cro-Magnon, 
Langerie  Basse,  Spy,  etc. 

Those  from  Sp3'  were  taken  from  their  pedestals  and  exhibited  by 
their  discoverers  before  the  congress  of  anthropology,  and  the  necessary 
descriptions  were  given. 

Monsieur  Tramont  exhibited  a  series  of  comparative  anatomy  of  verte- 
brate animals,  consisting  of  thirteen  skeletons.  They  were  arranged  to 
8how  the  relationship  between  man  and  these  animals,  and,  beginning 
with  the  higher  and  going  downward,  they  were,  a  man,  a  chimpanzee, 
an  ourang,  a  monkey  of  the  ancient  continent,  one  of  the  new  conti- 
nent, a  limure,abat,  a  lion,  a  kangaroo,  a  reptile,  and  two  fish.  Along 
with  it  was  another  series  of  five  pieces  showing  the  evolution  of  the 
brain  from  the  fish  to  the  man.  The  same  of  the  foot  and  hand,  show- 
ing the  series  from  man  down — five  ]>ieces.  Another  of  the  brain  rep- 
resented by  twenty-six  pieces,  ten  of  which  showed  the  structure  of 
the  brain,  two  its  exterior  part,  and  eleven  its  convolutions.  Dr.  Capi- 
tan  presented  an  exceedingly  interesting  series  relating  to  prehistoric 
trepanation.  There  were  a  number  of  prehistoric  skulls  l>earing  evi- 
dences of  trepanation  ;  one,  a  human,  bore  upon  its  right  side  a  deep 
circular  groove,  from  which  the  circular  piece  was  intended  to  be  taken 
oat;  another,  a  modern  human  skull,  in  which  the  processes  of  \itftr 
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historic  trepauation  in  its  varioas  stages  were  shown;  the  cat  was 
made  deep,  then  slighter,  a  i)ortion  of  the  rondelle  taken  out,  and, 
finally,  the  entire  piece.  This  oi)eration  was  performed  by  Dr.  Capi- 
tan  to  show  how  it  might  have  been  done  in  prehistoric  times.  The 
implements  with  which  it  was  performed  were  all  laid  by  the  side 
of  the  skull.  They  were  the  knives  and  scrapers  of  sharp  flint,  pieces 
of  wood  and  bone  to  supi>ort  them,  and  by  which  the  trepanned  pieoe 
could  be  lifted  out. 

There  were  also  skulls  of  dogs,  one  of  which  had  been  trepanned  after 
death,  another  which  had  been  trepanned  during  life,  and  lived  three 
weeks.  Again  another  which  had  the  same  operation  performed  and 
lived  six  months;  another,  six  weeks.  These  dogs  had  all  been  cured 
of  the  operation  and  were  in  a  situation  to  live  as  long  as  they  might 
They  were  then  killed  for  the  purpose  of  obtaining  the  information 
concerning  the  operation.  The  results  were  such  as  to  show  that  the 
implements  and  instruments  used  produced  a  trepanation  identical  with 
those  observed  u[K)n  prehistoric  skulls. 

This  display  of  Dr.  Capitan  would  have  warmed  the  hearts  of  our 
doctors  at  the  Army  Medical  Museum  if  they  could  but  have  seen  it. 

It  was  supplemented  and  made  much  more  interesting  by  nearly  all 
the  genuine  and  original  trepanned  skulls  from  France. 

It  goes  without  saying  that  this  exposition  was  filled  with  all  the 
necessary  descriptive  charts  and  casts,  colored  [>lates,  characteristic 
subje<;ts  for  study  of  anatomy  and  the  human  form,  but  they  can  not  be 
mentioned  here.  There  were  extensive  representations  of  the  races  and 
)>eoplesof  the  islands  of  the  Pacific  and  Indian  Oceans. 

Complete  series  of  instrument's  of  craniometry  and  anthropometry 
were  exhibited  ;  those  by  Mathieu,  Collen,  Tramont,  Molteni,  Colas,  and 
Mr.  Francis  Galton,  of  Great  Britain;  also  those  by  Dr.  Oil  let  de 
Grandmont  by  Uamy  of  the  Ethnographic  Mns^e  of  the  Trocadero, 
Demeny  of  the  College  de  France,  Dr.  Luigi  Anfosso,  and  others  from 
Italy,  and  not  to  be  forgotten  was  that  of  Dr.  Benedikt  of  the  Univer- 
sity of  Vienna.  He  has  just  published  a  work  u|)on  the  subject  of 
craniometry. 

It  has  ap])eared  to  me  fit  in  times  past  to  criticise  adversely  the 
apathy,  if  not  to  say  opposition,  on  the  part  of  some  of  the  people  of 
the  United  States  to  the  science  of  anthropometry.  Anthropometry 
and  craniologymay  not  have  been  able  to  classify  the  races  of  men  in 
either  a  perfect  or  approved  manner,  and  so  some  of  our  anthropolo- 
gists have  been  led  to  oppose  it ;  but  it  is  of  such  benefit  and  impor- 
tance as  that  it  ought  not  to  be  overlooked  nor  fall  into  disuse.  I  may 
be  excused  if  I  give  a  list  of  some  of  the  instruments  used  for  this  pnr- 
pose.  I  take  the  exhibit  of  Mr.  Francis  Galton.  He  has  described  his 
syst'Cm  and  his  instruments  in  the  Journal  of  the  Anthropological  In- 
stitute, and  I  shall  not  repeat  it. 
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I.  Spirometre  to  measure  tLe  capacity  of  respiration. 

II.  Dynaniometre  for  the  hand. 

III.  Dynamoinetre  for  the  arm. 

IV.  A  series  of.  colored  wools  to  be  used  in  testing  the  candidates  in 
colorblindness. 

y.  A  rule  to  determine  the  individual  siptitude  to  measure  and  divide 
distances,  to  divide  angles.  Another  to  test  the  aptitude  or  capacity 
for  Judging  t)f  weight. 

IX,  X  and  XI.  To  test  the  capacity  of  the  ear  to  detect  dififerences 
in  sound. 

XII.  An  apparatus  to  measure  an  interval,  and  the  difference  in  its 
detection  between  the  eyes  and  the  ear. 

There  was  to  l>e  added  to  this  list  other  instruments  which  were  not 
present  because  of  their  weight  and  their  not  being  necessary.  The 
scales,  the  measure  of  height,  the  measure  of  the  length  of  arm,  the 
compass,  and  the  models  for  establishing  the  ex>lors  of  the  eyes  and  hair. 

With  these  instruments  Mr.  Galton  established  a  laboratory  of  an- 
thropometry at  the  health  exposition  of  1884  at  liOndou,  and  he  used  a 
formula  of  tables  on  which  all  these  things  were  entered,  and  one  copy 
kept  and  another  given  to  the  subject.  I  have  one  which  I  received 
from  his  laboratory  on  being  measnred  myself,  personally,  at  the  Brit- 
ish Association  at  Newcastle. 

The  display  of  M.  Mathieu,  a  mathematical  instrument  maker  on  the 
Boulevard  St.  Germain,  near  to  the  ^icole  de  Medicine,  are  those  made 
after  the  system  of  Broca.  The  compass  for  measuring  thicknesses 
having  small  balls  upon  the  end,  and  the  graduating  arm  marking 
millimetres;  a  sliding  compass  marked  in  the  same  way;  divers  gonio- 
metres  ;  a  craniostat,  with  its  needles  for  measuring  orbits  ;  the  endo- 
metre;  the  crochet  occipital,  and  all  the  tropometre,  the  sipparatus  for 
taking  the  cubic  contents  of  skulls. 

Let  no  one  think  that  even  with  all  this  apparatus  he  c<in  measure 
skulls  with  accuracy  or  certainty  until  after  he  shall  have  had  suffi- 
cient practice  and  instruction.  I  served  in  the  Laboratoire  d'Anthro- 
pologie,  at  Paris,  practising  upon  the  same  skull  for  two  weeks,  the 
afternoon  of  each  day,  before  I  obtained  sufficient  degree  of  manipula- 
tion to  be  able  to  measure  the  same  skull  two  times  alike. 

The  apparatus  in  use  in  the  police  department  by  Alphonse  Bertillon 
was  also  displayed  by  their  maker,  M.  Colas.  They  consisted  of  (1) 
scale  for  measuring  the  height,  standing;  (2)  scale  for  measuring  the 
height,  sitting;  (3)  scale  for  measuring  the  outstretched  arm  ;  (4)  the 
compass  of  M.  Bertillon,  (5)  the  sliding  compass  to  measure  the  elbow, 
length  of  the  foot,  palm  of  the  hand ;  (G)  small  compass  to  measure  the 
fingers  and  the  ears. 

The  display  of  anthropometric  instruments  made  by  Dr.  Topinard 
was  more  interesting  sis  an  illustrated  history  of  the  science  than  for 
actual  uae.    He  exhil)iteil  various  kinds,  the  earliest  ones  that  v^x^ 
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used,  tbeir  cbauges,  their  improvemeots.  etc. ;  the  ditferent  methods  of 
ineasuriug  nkiills — thateiupioyed  by  MM.  Raiike,  Tliaiiu,  Holder,  Vir- 
chow,  aud,  of  course,  Broca.  ' 

Dr.  Hamy  exhibited  a  set  of  anthropometric  instruments  packed  for 
transportation.  They  were  intended  for  travelers  and  to  be  used  iu 
measuring  the  living  person,  usually  the  savage  among  whom  the  trav- 
eler might  pass.  They  consisted  of  the  various  compasses,  the  meas- 
ures, etc.,  together  with  the  tables  that  were  to  be  used  in  transcribing 
them.    . 

The  Government  of  Denmark  made  a  special  exhibit  at  its  own  ex- 
pense with  its  own  officers  in  charge,  working,  of  course,  under  the 
direction  of  the  committee. 

There  was  an  extensive  exhibit  from  Italy,  but  it  i>ertaineil  mor^  to 
anthropology  pure  and  simple,  aud  its  relation  to  crime. 

Belgium  was  well  represented,  and  her  museums  and  societies  and 
amateur  collectors  lent  their  objects  quite  freely  and  made  an  elaborate 
and  extensive  display,  comprising  the  great  discoveries  of  MM.  Fraipont 
and  Lohest  in  the  Grotte  de  Spy  relating  to  the  paleolithic  period. 

Dr.  Cunningham,  from  the  medical  college  of  the  Dublin  University, 
made  a  presentation  of  twenty  pieces  prepare<l  by  his  process  of  freez- 
ing, similar  to  those  now  shown  in  the  Army  Medical  Museum. 

Probably  the  most  important,  the  most  unique  and  valuable  contri- 
bution in  lelation  to  American  prehistoric  anthropology,  was  that 
made  by  the  National  Museum  of  Rio  Janeiro,  Brazil,  it  consisted  of 
9  skulls  of  prehistoric  men,  the  chief  among  which  was  that  of  Lagoa 
Santa  which  was  discovered  now  15  or  more  years  by  Lund  during  his 
residence  in  that  ccmntry,  taken  by  him  to  Copenhagen,  and  lately  pub- 
lished by  Dr.  Soren  Hansen.  Other  prehistoric  skulls  of  the  same 
country  and  part  of  the  same  exposition  were  those  from  the  shell-heaps 
of  Parama,  St.  Catharine,  etc. 

The  prehistoric  man  of  Caucasus  was  represented  by  the  collection  of 
Monsieur  Chantre,  who  has  made  such  studies  iu  that  counutry,  the  re- 
sults of  which  have  been  lately  published  in  his  extensive  work. 

The  collection  of  M.  H.  H.  Bisley,  director  of  the  ethnographic  service 
of  Bengal,  comprised  about  six  hundred  objects  aud  gave  as  complete  a 
representation  of  ethnography  in  India  as  was  possible. 

There  were  casts  of  fourteen  skulls  of  Indians  from  North  America. 
They  were  all  of  prisoners  in  Florida,  and  the  casts  were  sent  by  the 
Smithsonian  Institution. 

PEEHISTOBIC   ANTHROPOLO(JY, 
FllANCE — PALEOLITHIC   PKKIOD. 

This  division  was  under  the  special  charge  of  M.  Carmilhac.  It  was 
arranged  by  him,  and  was  intended  to  be  as  complete  an  exposition  of 
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tbeir  own  coautry,  Frauce,  as  it  was  possible  to  make.  M.  Cartailliac 
classified  it  avS  follows : 

The  fii'Kt  period  of  tbe  paleolitbic  age,  the  alluvium  ;  tbe  secoud 
period  of  tbe  paleolitbic  age,  tbe  caverus;  tbe  neolithic  period^  tbe 
age  of  metal,  which  be  divided  into  Celtic  and  Gauloise  periods,  wbicli 
brought  it  to  the  historic  period,  and  there  his  display  ended.  The 
historical  career  of  France  was  taken  up  in  another  section. 

The  display  of  prehistoric  archieology  was  more  extensive  than  one 
would  suppose  from  tbe  meager  description  I  have  been  able  to  give. 
There  were  no  less  than  eigbty-tive  cases,  tables,  shelves,  etc.  All  the 
epo<;bs  mentioned  in  the  description  were  here  displayed.  They  were 
divided  among  the  paleolithic,  neolithic;,  and  bronze  ages,  though  these 
were  not  in  all  cases  kept  separate,  it  being  found  impracticable  to 
make  the  classification  and  divide  the  collection  of  each  contributor. 
Making  the  rudest  attempt  at  classidcation,  I  give  the  following  : 

TEllTIARY. 

[CoUections  of  the  Archsoologic  Si>ciety  of  Venrloiue.     M.  Ad.  Arcelin,  Mftcon.] 

PALKULITHIC. 

CollectioDH  of— 

MM.  CuniHset-Carnot,  Dijon. 

M.  K.  Cartailhac,  Toulouse. 

M.  Marcelliu  Boule,  Aurillac. 

M.  E.  Collin,  Cbelles. 

M.  A.  Nicaine,  Chellea,  Marne,  Yonne,  Aube,  MooHtier. 

M.  Elie  Massenat,  Correze,  Dordogue. 

M.  Vauville,  CcBUvres,  Roche-Bertier,  Cbareote. 

Madame  Capitan,  VieDne— Surface. 

M.  Lejeaue,  Pas-de-Calais. 

M.  Abbe  Maillard,  TErve. 

M.  Maurice  Feaux,  Dordogue. 

M.  Micbel  Hardy,  Jeau  le  Blauc,  Bruuiquel,  Badegonle. 

M.  PaignoD,  Moutgaudier. 

M.  J.  St.  Veuant,  Jussy-Cbampague,  Cber. 

M.  Can-Durban,  Haute-Oarouue,  Grotto  de  Forges  near  Bruniquel. 

Viscount  de  Lastic,  Tarn-et-Garonne. 

M.  Paysanti  Grotte  do  Reilbac,  Rossignol. 

M.  Judge  Piette,  Mas  d'Azil,  Grotte  Durutby. 

Several  of  these  collections  of  paleolitbic  implements  were  from  the 
surface,  notably  those  of  M.  Cartailbac  and  Madame  Capitan.  More 
than  one-half  of  them  contain  objects  engraved  or  sculptured.  The 
principal  were  those  of  Jud^^e  Piette,  M.  Massenat,  Maurice  Feaux, 
Michel  Hardy,  M.  Paignon,  M.  Can  Durban,  M.  Paysant,  and  Viscount 
de  Lastic. 

I  can  do  no  better  in  giving  a  description  of  this  section  of  prehistoric 
arcbieology  than  to  take  a  portion  of  M.  Oartailbac's  carefully  digested 
and  closely  written  introduction.    He  says : 

Tbe  paleolithic  period  having  endured  for  a  long  time,  presents  itself  to  us  with 
varioiuiaod  aacoeasive  aspects.    Tbe  objects  of  industry,  tbe  most  ancient  of  all  £u- 
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rope,  are  sbowu  iu  tlio  alhiviimi  of  the  great  rivers,  on  the  sboresof  which  liredoar 
ancestors,  having  around  them  a  magniticent  fauna.  Two  species  of  elephants,  two 
rhinoceros,  and  other  animals  that  appear  to  have  made  their  rendezvous  from  Asia 
and  Africa  on  the  territory  of  France.  Secondary,  flora  to  support  the  life  of  the  vari- 
ous animals,  which  was  made  possible  by  warm  and  rainy  climate.  The  man  of  this 
period  is  known  to  us,  not  by  his  bones,  but  only  by  his  industry.  We  have  his  imple- 
ments of  chipped  stone.  The  other  matter  employed  iu  his  tools  and  implements  for 
his  weapons  were  perishable,  and  thus  have  not  left  any  record.  The  stone  was 
chosen  with  care  for  that  kind  of  work  for  whicli  it  was  to  be  employed.  They  are, 
more  than  any,  the  flint,  but  in  certain  regions  quartz,  quartzite,  and  sandstone. 
The  instruments  have  been  made  by  chipping,  and  sometimes  the  first  flakes  were 
used  and  sometiiues  the  block  itself.  They  were  sharpened  on  their  edges  and  points 
by  retouching,  sometimes  by  shock  and  sometimes  by  pressure.  It  is  not  possible  to 
distingnish  the  arms  from  the  tools.  The  specimens  vary  much  in  form,  size,  and  in 
the  finish.     8onieof  them  are  fashioned  with  art  and  delicacy. 

This  extremely  interesting  civilization  reigned  in  a  great  part  of  the  world.  Its 
vestiges  are  found  in  eastern  Europe,  in  the  north  and  south  of  Africa,  in  India,  in 
the  United  States.    The  history  of  the  actual  savage  resembles  it  in  many  degrees. 

The  second  period  of  the  paleolithic  age  was  that  of  the  caverns.  The  climate  be* 
came  modified,  dry  and  cold.  The  animals  who  could  not  live  without  heat  disap- 
peared. But,  on  the  other  hand,  we  find  an  abundance  of  those  who  remain  have 
retiretl  heretofore  towards  the  colder  regions.  These  are  the  blue  fox,  the  arctic  hare, 
the  reindeer,  and  on  our  elevated  plateaus  the  mountain  goat,  the  chamois,  and  also 
the  siaga  or  antelope.  The  plants  are  recognized  as  the  species  which  to-day  live 
within  the  polar  circle.  The  glaciers  before  and  at  sundry  times  have  descended  or 
did  descend  to  the  plains,  and  covering  to  a  large  extent  the  valley,  now  extended 
amongst  the  mountains  of  their  actual  neighborhood. 

It  was  during  this  epoch  that  Europe  became  separated  from  the  American  conti- 
nent on  the  one  side  and  with  the  British  islands,  on  the  other.  The  industry  is 
slowly  transformed,  and  it  was  at  first  very  like  that  of  the  period  which  had  just 
passed.  Then  new  forms  appear.  The  stones,  which  until  then  were  chipped  on  both 
their  faces,  were  replaced  by  the  flakes  detached  from  the  nuclei.  One  face  of  these 
flakes  remains  smooth  and  untouched,  while  ihe  other  face  was  retoucheil  with  care, 
and  thus  the  implement  is  brought  to  an  edge  and  point.  These  points  could  have 
served  for  spearheads  or  something  similar.  Other  productions  were  rather  tools, 
and  they  are  called  scrapers  or  racloirs,  such  as  resemble  the  instruments  of  the  same 
kind  utilized  by  savages  of  the  present  day,  like  those  of  the  Eskimo. 

Later  still  the  working  of  this  stone  took  a  marvelous  development.  The  tools  are 
easily  distinguished  from  the  weapons.  These  latter  are  the  spears,  lances,  or  arrow- 
heads ma<le  of  the  flake  or  blades  of  flint,  often  large  and  long,  retouched  and  chis- 
eled with  great  care  on  both  their  faces.  The  tools,  in  general  of  small  dimensions, 
were  already  of  great  variety.  The  flakes  detached  from  the  nuclei  and  then  re- 
touched became  saws,  gravers,  piercers  or  perforators,  graltoirs  or  scrapers,  and  the 
bones  of  all  the  animals  were  utilized  iu  the  same  way  for  the  same  purpose.  In  the 
habitation  or  resting  place  of  the  prehistoric  people  of  this  epoch  thousands  of  these 
piecesof  flint  and  of  these  worked  bones  are  found.  The  bones,  which  serve  to  make 
the  ornaments,  pendants,  harpoons,  arrowheads,  needles,  and  a  mass  of  objects  which 
we  can  not  always  recognize  the  purpose  even  with  all  the  aidsof  all  peoples  who 
are  now  in  the  same  level  of  civilization. 

The  shells  came  from  the  ocean  or  the  Mediterranean.  The  rock  and  the  silex  or 
flint  were  brought  from  distant  beds,  testimony  of  their  commercial  relations  of  long 
voyages  whether  in  pursuit  or  avoidance  of  savage  tribes  or  in  search  of  better  ter- 
ritories for  game.  Our  ancestors  frequented  and  inhabited  the  caverns  or  the  rock 
shelters  on  the  borders  of  rivers  which  fiirnishe<l  abundance  of  fish.  They  do  not 
appear  to  have  known  any  domestic  animals  in  this  epoch.    The  reindeer  and  the 
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bone  were  wild.  The  ox  tribe  was  represented  by  the  auroch  or  bison  of  Europe,  and 
the  aras.    The  domestic  dog  did  not  then  exist. 

No  traces  of  cereals  have  ever  been  met  witli,  nor  any  grinding  or  pounding  instrn- 
mentSy  like  a  mortar  or  grinding  stone,  which  justities  the  belief  that  agriculture  was  in 
progress.  Nor  was  pottery  yet  in  use.  This  civilization  to  which  they  have  given  the 
name  of  the  age  of  the  reindeer  was  the  artistic  one  par  excellence  of  all  prehistoric 
ages.  There  was  an  efflorescence  of  art  without  precedent.  For  the  tirst  time  man  drew, 
engraved,  and  sculpture<l  living  things  with  which  he  was  surrounded,  and  brought 
them  out  with  an  lesthetic  taste  truly  astonishing.  The  hunters  of  the  reindeer  had 
some  regard  for  their  dead.  They  did  not  yet  construct  a  cemetery,  nor  did  they  yet 
inter  the  bodies.  But  they  often  placed  their  dead  in  the  grotto  and  cavern  which 
they  occupied,  in  the  ashes  of  their  hearthstone,  in  the  middle  of  all  the  debris  of 
their  kitchens  or  industries,  nor  did  they  quit  their  habitations  in  this  grotto  for  this 
reason.  The  dead,  in  some  cases  at  least,  were  the  objects  of  particular  care.  After 
the  disappearance  of  the  flesh  the  skeleton  was  covered  with  red  powder,  and  we  find 
it  many  times  ornamented  in  what  would  correspond  to  diflerent  parts  of  the  costume, 
with  marine  shells,  amulets,  the  teeth  of  animals. 

The  majority  of  the  men  of  this  period  belong  to  the  race  which  have  been  called 
Cro-Magnon.  There  was  another  with  savage  asi»ect,  calle<l  race  of  Canstadt  or  Spy, 
the  name  of  the  localities  where  the  industries  have  been  the  best  characterized.  The 
stations  in  France  in  which  these  industries  have  been  found  number  more  than  one 
hundred,  and  there  are  many  others  in  neighboring  countries  which  show  the  same 
civilization  and  have  evidently  belonged  to  the  same  epoch.  There  is  as  yet  no 
natural  phenomena  which  has  been  taken  for  a  chronometer,  or  which  has  been  able 
to  furnish  dates  by  which  we  can  determine  the  antiquity  of  these  two  ages  of  stone. 

M.  Georges  Perrat,  member  of  the  Institute  of  Paris,  says  that  iiu- 
inanity  has  not  even  the  faintest  idea  of  these  two  ages.  All  our  studies 
have  not  even  pierced  the  darkness.  We  are  lost  in  the  night  of  our 
ignorance,  and  all  our  studies  have  not  taken  us  over  the  threshold  of 
that  night. 

I  will  not  extend  this  further.  I  trust  enough  has  been  said  to  dem- 
onstrate the  extent  and  importance  of  the  anthropologic  display  at 
this  exposition,  and  to  show  the  importance  with  which  the  science  is 
regarded  by  the  savants  of  France  and  its  adjoining  countries.  Pro- 
fessor Mason  was  quite  right  when  he  said,  as  he  did  in  his  paper  read 
before  the  Anthropolical  Society  ot  Washington,  and  published  in  the 
^* Anthropologist,"  that  the  opportunities  to  study  the  natural  history  of 
man  in  Paris  during  the  exposition  were  unparalleled,  and  that  at  any 
time  the  French  capital  affords  rare  advantages  to  the  anthropologist. 

POLISHED  STONE  AND  BRONZE. 

ijollections  of 
MM.  Kmile  Tate,  Aisne. 
Capitan. 

Leon  Cahingt,  Seine  Inferior. 
Judge  Piette. 
Clemment  Rubbens. 
Valentine  Smith. 
Cartailhao. 

Pitre  de  Lisle,  Brittany. 
Ohaayet,  Charente. 
Dr.  BerchoOy  Bladoo. 
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Dr.  Lecocq,  Noriuundy. 

Masseuat,  Lot  aud  (/urreze. 

Lemire. 

Eugcue  Piketty. 

Earuest  Chantre,  Kobau.  Caacasus. 

B.  Toroier,  Haiites  A]p<)H. 

Cau -Durban,  Saint-GiroDS. 

Collin,  8eine-et  Oise. 

A  magnificent  collection  was  that  of  Mr.  Frederic  Moreaa,  filling 
nineteen  cases  aud  comprising  every  arclr»ological  epoch  and  period  of 
France.  They  are  principally  his  own  discoveries,  and  he  has  pub- 
lished each  year  for  many  years  a  report  of  his  work  and  a  description 
of  the  objects  found,  the  latter  in  the  form  of  an  album  with  beantifal 
chromo-lithographic  illustrations. 

FRANCK— NEOLITHIC   PERIOD. 

To  the  cold  and  dryness  of  the  climate  of  the  epoch  of  the  reindeer 
succeeded  the  climate  of  the  present  time,  though  at  first  more  humid 
than  to-day.  There  was  no  more  rhinoceros,  nor  elephant,  nor  the 
great  cave  bear,  which  are  now  extinct  species,  nor  the  reindeer,  nor 
the  animals  which  had  been  coldblooded,  for  they  had  all  emigrated 
toward  the  north.  The  wild  animals  at  the  commencement  of  the  neo- 
lithic period  seem  to  have  been  those  of  the  present  time,  though  more 
numerous  than  now.  Animals  became  domesticated;  the  dog  was  tbe 
first,  and  probably  after  him  the  horse.  The  cultivated  plants  showed 
themselves  at  the  same  time,  though  probably  in  succession  and  not 
always  the  same  variety  that  we  now  possess.  Flax  was  utilized,  bnt 
not  hemp.  The  industry  indicates  to  us  with  what  slowness  civiliza- 
tion has  evolved.    Man  lived  not  in  the  cavern,  but  only  just  outside. 

The  civilization  of  the  neolithic  period  is  characterized  principally  by 
the  polished  stone  hatchet.  Tbis  implement  has  become  so  abundant 
that  many  communities  have  counted  them  by  the  thousand.  Ethnog- 
raphy has  taught  us  that  the  use  of  these  implements  was  much 
varied.  Sometimes  it  was  an  arm,  sometimes  a  sign  of  the  chief,  some- 
times a  cutting  tool,  and  sometimes  an  instrument  to  dig  in  the  eartb. 
We  have  discovered  the  different  systems  of  the  handling  of  tbese 
hatchets  and  their  different  destinations.  They  were  made  of  tbe 
local  rock  and  the  form  varied  slightly  according  to  their  region.  Tbe 
same  observation  is  true  of  all  contemporaneous  objects.  This  diflfer- 
eiice  in  these  tools  and  in  the  objects  of  their  industry  would  tend  to 
show  that  there  were  distinct  groups  in  the  population  of  France  at 
this  epoch.  It  is  doubtless  true  that  there  are  found  a  number  of  varia- 
tions in  arms,  tools,  ornaments,  and  implements,  which  on  examination 
as  to  material,  etc.,  prove  to  bo  foreign  to  the  country,  and  are  there- 
fore believed  to  fui'nish  proof  of  foreign  commercial  relations.  There 
were  quarries  and  workshops  of  fiint  which  seem  to  have  been  made 
for  exportation,  notably  that  of  Grand  Pressigny  in  the  Vienne,  Men- 
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don,  on  the  Marue,  near  Paris,  also  in  Avejroii.  In  all  these  they  had 
mines  of  tliut,  with  wells  and  long  and  deep  galleries  for  exploring  them. 
Bone,  stone,  and  wood  were  worked  with  talent  and  for  Tarious  desti- 
nations.   The  pottery  became  in  extensive  use. 

The  Swiss  lakes  have  preserved  pieces  of  textile  fabrics  from  which 
they  can  be  easily  reproduced.  This  civilization  compares  with  that  of 
the  natives  of  the  Polynesian  Islands. 

The  man  of  that  i>eriod  had  the  idea  to  build  his  habitation  above 
the  water,  and  each  lake  has  preserved  at  iis  center  and  in  its  bottom 
the  ruins  and  cumulation  of  debris  which  has  furnished  the  most  com- 
plete information. 

The  lake  dwellings  constructed  on  piles  firmly  driven  into  the  bottom, 
were  agglomerations  of  huts  or  cabins  which  did  not  dififer  very  much 
from  those  which  later  were  the  habitations  of  the  Gaulois.  The  coast 
was  well  inhabited.  Each  shore  bears  an  enormous  accumulation  of 
shells,  principally  of  oysters,  in  the  midst  of  which  we  now  find  well- 
preserved  worked  objects,  sometimes  of  flint,  sometimes  of  horn,  bone 
or  shell.  These  shell-heaps  are  probably  the  earliest  human  habitation 
of  the  neolithic  i>eriod. 

There  has  never  been  found  a  picture  or  engraving  of  a  human  figure 
in  this  stage,  except  a  possibly  human  representation  sculptured  in 
relief  on  the  sides  of  one  of  the  grottoes  in  the  Marne,  and  something 
of  the  same  kind  on  several  dolmens  in  Normandy  and  Provence.  The 
neolithic  human  races  were  much  varied  and  mixed.  No  one  has  been 
able  to  determine  any  relation  between  any  one  of  them  and  the  mon- 
uments which  belonged  to  the  same  age. 

The  names  given  by  M.  Gartailhac  to  the  periods  in  the  prehistoric 
history  of  France  subsequent  to  the  neolithic  and  before  the  historic 
period,  were  the  Celtic  and  Gauloise  i>eriods.  They  correspond  with 
the  ages  of  bronze  and  iron. 

DESCRIPTION   OF  SPECIAL  EXHIBITS. 

Probably  the  most  interesting  and  instructive  <spllection  displayed 
onder  the  head  of  prehistoric  anthropology  and  archaeology,  certainly 
that  which  attracted  the  most  attention,  was  the  reconstruction  of  the 
families  of  men  of  the  different  prehistoric  races.  The  figures  were 
life  size  and  reproduced  after  the  most  accurate  study.  The  greatest 
care  was  used  in  the  details  of  the  anatomy,  the  industry,  the  costume, 
and  surroundings.  They  were  the  combined  work  of  scientists  and 
artists  the  most  capable,  and  all  that  the  anthropologist,  ethnologist, 
anatomist,  and  artist  sculptor  could  do  was  done  to  make  them  true 
and  correct  representations.  One  group  represented  the  chell^n  e|>och 
or  the  age  of  the  mammoth,  or  alluvium,  and  this  was  called  the  first 
industry.  The  second  represented  the  cavern  period,  or  the  age  of  the 
reindeer,  and  was  called  the  first  artist.  The  third  represented  the 
neolithic  period,  or  the  age  of  polished  stone.    It  was  the  first  ooa- 
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structor.  The  fourth  was  a  bronze  fouudry  and  represented  tbe  first 
inetalhirgist.  Ea«;h  one  of  these  occupied  it^s  respective  corner  in  the 
interior  court  of  prehistoric  anthropolo|ry. 

In  the  center  was  a  group  representing  the  tent  and  encampment  of 
the  Samoiedes  from  northern  Russia  with  their  outfit  of  reindeer,  etc. 
This  was  intended  to  represent  the  age  of  the  reindeer  of  modern  times. 

Two  other  groups  occupied  places  in  the  same  court.  One  represented 
the  age  of  iron  of  primitive  times  and  was  taken  from  a  group  of  Soudan 
blacksmiths;  the  other  was  a  group  of  Aztecs  making  paper  of  agave 
plant.  The  latter  was  made  from  models  furnished  to  the  Trocadero 
Museum  by  the  Smithsonian  Institution. 

These  were  the  work  of  M.  Jules  Hebert,  the  artist  modeler  of  the 
Trocadero  Museum,  done  under  the  direction  of  Dr.  Hamy,  conserva- 
teur  of  that  museum.    The  principal  groups  will  be  described. 

Group  1. — Palkouthic  pkkiod.  Ciiell^.bn  epoch. 

(Correflponding  to  the  alluviuiu  or  age  of  mammoth.) 

At  the  foot  of  a  tree  which  bent  over  and  spread  its  branches  to  fur- 
nish a  protection  were  a  man  and  a  woman  engaged  in  making  the  rude 
flint  implements  of  the  epoch.    (PI.  olyii.) 

The  proportions  and  general  forms  of  the  body  the  cephalic  indices 
and  the  general  morphology  of  the  face  are  taken  from  the  human  crania 
and  bones  found  in  the  caverns  which  have  served  as  habitations  for  the 
man  of  this  epoch— Spy«  La  Nanlette,  Gourdon — while  the  flesh  and  par- 
ticularly the  nose,  lips,  breasts,  etc.,  are  reproduced  after  atavic  tyt>eM, 
specially  observed  in  Belgium  and  the  neighborhood  of  Paris.  Tbe 
costume  is  imaginary,  but  was  patterned  after  that  of  the  savages  of 
modern  times. 

('ROUP  *2,— CaVKUN    PEUIOD. 
(CorreiipondiDg  to  the  age  uf  reindeer  or  the  golntr^en  mouatierien  and  madalenien  epochs.) 

The  scene  (Pi.  OLViit)  represents  a  woman  and  a  young  man  engaged 
in  engraving  the  reindeer  horn,  as  described  in  the  chapter  on  prehis- 
toric art.  The  father  of  the  family  has  just  returned  from  the  chase  and 
carries  the  hind  quarters  of  a  mountain  goat,  which  he  has  killed. 

The  natural  portions  of  the  scene  are  reproductions  of  the  rock  shelter 
at  Laugerie  Basse  as  determined  by  the  discoveries  of  M.  Elie  Massauet 
The  three  personages  were  reconstructed  with  the  aid  of  the  skeletous 
which  had  been  found  almost  entire  in  the  caverns  of  this  neighborhood, 
Laugerie  Basse,  Cro-Magnon,  etc.  B^^  their  means  the  anthroplo* 
gist  was  able  to  fix  the  proportions  of  the  body  and  the  essential 
forms  of  the  face  and  skull.  The  soft  parts  representing  flesh,  were 
made  after  individuals  of  an  apparently  similar  race,  principally  the 
Berbers,  of  the  type  of  Cro-Magnon.  The  arms,  tools,  and  implements, 
were  patterned  after  original  pieces  obtained  from  the  caverns  of  tbe 
neighborhood.  The  disposition  of  the  hair  of  the  old  man,  is  that  of  the 
celebrated  engraving  on  reindeer  horn  found  at  Laugerie  Basse  by  M. 
Massenat  and  known  under  the  name  of  ^^  the  man  chasing  the  aaroch." 
'"^e  shells  which  have  been  pierced  and  strung,  and  worn  as  ornaments 
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Representation  of  the  Neanderthal  or  Canstadt  Race  of  Men. 
(The  cbelleaD  rpocb  of  the  pBleoUtUc  a^.) 


Plate  CLVIII. 


Representation  of  the  Cro-Maonon  Race  of  Men. 

(Camera  period  of  tbe  PaleoUthic  age.) 
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arouud  tbe  lieacl  and  on  the  arms  and  limbs,  are  placed  as  thej  were  found 
by  M.  Cartailhac  on  tbe  fossil  man  at  Laugerie.  The  shells  and  amalets 
of  ivory  worn  by  tbe  woman  and  tbe  young  man  are  reproductions  of 
those  of  Cro-Magnon.  Thus  much  is  known  or,  at  least,  can  be  fairly 
judged  to  be  an  actual  representation  of  these  people.  Tbe  costumes  of 
skin  worn  by  these  people  are  purely  imaginary,  for  nothing  is  known 
concerning  them.  Therefore,  it  has  been  made  up  from  the  costumes 
of  various  savage  tribes.  The  bones  of  animals,  etc.,  which  lie  in  such 
a  mass  on  the  ground  around  the  mouth  of  the  cavern  are  believed  to  be 
a  substantial  representation  of  the  ancient  times,  and  give  one  an  idea 
of  how  these  things  accumulated. 

Group  3.--Neolithic  period  or  agk  of  polisiirp  stonk  or  Robenhausen  epoch. 

The  scene  depicted  in  Plat«  clix  represents  three  men  erecting  a 
prehistoric  funeral  monument.  One  is  making  a  hieroglyph,  the  sec- 
ond polishing  a  hatchet  by  rubbing  it  on  one  of  the  great  polishing 
stones,  and  the  third  is  making  a  pottery  vase.  This  epoch  or  period 
is  qnite  a  different  civilization  from  either  of  the  former.  It  was  char- 
acterized by  tbe  ]>olishing  of  stone  for  weapons,  tools  and  implements, 
by  tbe  development  of  the  ceramic  industry,  by  the  invention  of  archi- 
tecture, and  by  sculpture  on  the  face  of  the  rock.  This  scene  is  in- 
tended to  represent  the  principal  of  these  discoveries.  It  does  not, 
and,  indeed,  could  not  represent  tbe  other  manifestations  of  civiliza- 
tion, such  as  agriculture,  sociology,  etc.  These  men  are  erecting  a  dol- 
-men.  It  is  not  of  any  particular  one,  but  represents  the  principal  parts 
of  several.  The  stone  with  a  hole  through  it^  which  separates  tbe  ves- 
tibule from  the  funeral  chambers,  is  copied  from  that  of  la  BelleHaie, 
near  Gisor.  Tbe  first  stone  to  the  left  exhibits  a  feminine  figure,  or 
one  which  has  been  so  considered,  though  1  have  had  doubts  about  it. 
Yet  these  and  similar  have  been  found,  one  each  in  Normandy,  Marne, 
and  Le  Gard.  Tbe  i)oli8hing  stone  of  the  second  workman  is  copied 
from  the  collection  of  Dr.  Capitan.  Tbe  vase  of  tbe  third  is  made  by 
Land,  and  one  of  tbe  common  dolmen  type. 

The  remarks  heretofore  made  as  to  the  faithful  representation  of  these 
personages  taken  so  far  as  possible  from  originals,  applies  here.  The 
potter  is  a  type  of  one  of  the  races  of  Furfooz,  Belgium,  discovered 
by  M.  Dupont,  and  is  tbe  oldest  potter  known.  The  costumes  are  re- 
constituted from  similar  objects  found  in  the  lake  dwellings  of  Roben- 
liausen.  This  settlement  is  believed  to  have  been  destroyed  by  fire,  and 
the  objects  have  been  charred,  and,  falling  into  tbe  lake,  the  fire  was 
extingoished  and  they  thus  preserved.  The  pieces  have  been  found  in 
each  numbers,  and  extend  to  such  variety,  as  that  the  anthropologists 
feel  justified  in  believing  that  they  have  a  substantially  correct  repre- 
sentation. Much  of  tbe  material  is  tbe  hammered  or  braised  bark. 
Other  portions  of  tbe  costume  were  of  linen  cloth,  dyed  sometimes  brown 
with  ocbr6|  sometimes  blue  with  pastel.    Tbe  foot  coverings  are  in- 
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spired  by  those  of  an  Archaic  Gallo-Boman  god,  he  of  the  Hammer, 
which  is  believed  to  have  hail  a  high  antiquity  in  that  country. 

Thk  Bronzk  Agk. 

The  scene  in  PI  clx  represents  a  primitive  foundry.  Under  a  great 
rock,  protected  from  the  wind  by  a  hedge  of  dead  brush  and  twigs,  a 
molder  and  his  assistant  are  engaged  in  ca^^ting  implements  i)f  bronze. 
These  two  personages  represent  the  introduction  of  bronze  which  is  l>e- 
lieved  to  have  come  from  the  Occident.  The  assistant  is  of  the  type  of 
what  is  called  the  Nutojis  in  Belgium  and  comes  from  the  Trou  of  that 
name,  being  one  of  the  caverns  of  the  Lesse,  near  the  town  of  Fnrfooz. 
This  cavern  contains  a  great  number  of  skeletons  of  men  belonging  to 
two  distinct  types.  The  Nutons  are  dwarfs,  and  this  is  intended  to  rep- 
resent the  smaller  and  inferior  of  the  two  races.  The  master  molder  is 
of  the  type  of  the  most  ancient  Ligurians  who  occui)ied  the  territory  ou 
the  shores  of  the  Mediterranean  in  what  was  ancient  Liguria,  say  from 
Toulon  to  Genoa.  The  two  ligures  are  dressed  in  a  loose  costume  of 
leather.  The  master  founder  pours  the  metal  from  a  crucible,  held  by 
means  of  a  large  pair  of  tongs  made  of  bronze,  which  is  a  reproduction 
of  such  an  implement  discovered  in  one  of  these  foundries  and  now  at 
the  Musee  of  St.  Germain.  The  metal  is  represented  as  boiling  in  the 
mold.  The  crucible  and  mold  are  copied  after  originals  in  St.  Gerniaio. 
By  the  side  of  the  workmen  are  pieces  of  bronze,  broken  ready  to  be 
melted,  while  on  the  other  side  a  dozen  or  more  new  hatchets  are  laid 
out  apparently  rea<ly  for  sale. 

The  amount  of  work  bestowed  upon  this,  as  well  as  the  other  groap, 
in  order  to  make  them  faithful  representations  of  originals,  must  have 
been  great,  and  their  success  is  a  high  testimony  to  the  gentlemen  who 
conceived  and  executed  it. 

I  may  be  pardoned  for  a  few  words  explanatory  of  the  extent  of  tbis 
industry  and  the  age  or  civilization  to  which  it  belonged,  by  which  I 
tell  that  there  have  been  discovered  in  France  alone  fifty-seven  such 
foundries,  that  the  implements  of  bronze,  broken  and  made  ready  for 
melting,  number  among  the  thousands,  the  implements  found  among 
the  ten  thousands,  and  the  new  objects  deposited  in  caches^  evidently 
never  used  and  ready  for  sale,  have  been  found  in  many  places.  The 
great  foundry  at  Bologna  had  14,000  pieces  of  broken  implements  for 
a  like  purpose,  and  weighing  several  thousand  iK)unds. 

Thk  Ikon  A<iK. 

Two  men,  life  size,  were  at  work  with  the  forge,  beating  and  ham- 
mering, working  the  iron.  One,  the  assistant,  helper  he  is  called  in 
the  trade,  blew  the  bellows,  the  other  was  the  master-workman.  The 
bellows  consisted  of  two  skin  bags  with  a  bit  of  iron  pipe  or  tube  tied 
in  the  mouth  of  each  laid  flat  upon  the  ground,  the  two  nozzles  coming 
together.  The  alternate  motion  of  these  two  bags  like  the  working  of 
an  accordeon  kept  a  continuous  stream  of  air  flowing  from  the  (one  or 
the  other)  nozzles  which  fed  the  fire  on  the  ground  and  so  heated  the 
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irou.  The  auvil  was  about  2  inches  loug  aud  1  iuch  wide,  driveu  into 
a  block  of  wooit  which  iu  its  turn  was  driven  firmly  in  the  ground,  the 
whole  afifair  being  not  more  than  5  or  6  inches  above  the  level  of  the 
ground.  This  was  the  most  primitive  blacksmith  shop  I  had  ever  seen, 
and  it  interested  me  much,  but  my  interest  was  redoubled  when  on 
going  through  the  Esplanade  des  Invalides  in  the  colony  of  Senegal  I 
came  upon  the  same  machine,  same  workshop,  with  the  same  furniture 
and  tools  and  implements,  and  all  worked  in  the  same  way. 

Another  of  these  life-size  groups  constructed  and  displayed  iu  the 
court  of  the  section  of  anthropology  was  from  our  own  continent.  It 
represented  the  Aztecs  in  old  Mexico  in  the  act  of  preparing  the  agave 
phuit  and  making  it  into  fiber  to  be  woven  into  cloth  (Plate OLXi).  The 
agave  plant  is  the  American  aloe,  and  there  were  many  of  them  planted 
around  and  in  the  neighborhood  of  the  Mexican  colony,  it  serves  many 
purposes  of  livelihood  for  the  poor  people,  probably  not  now  so  much  as 
in  times  of  antiquity.  It  made  their  fences  or  hedges,  the  trunks  of  its 
trees  made  their  houses,  its  leaves  served  for  ropes,  it  made  thread 
of  the  loug  fiber,  and  needlesof  the  sharp  points.  The  interior  of  leaves, 
ihe  juicy  part,  produces  alcoholic  liquor,  aud  it  can  be  formed  into  the 
fiber  of  which  their  textile  fabrics  were  made.  The  two  life-size  figures, 
the  one  engaged  iu  beating,  the  other  iu  rolling  or  bruising  the  agave 
plant  fiber,  were  believed  to  be  correct  representations  of  the  Aztec 
|)eople  at  the  time  of  the  discovery  of  America  by  Columbus. 

SOCIETY  OF  ANTHROPOLOGY  OF  PARIS. 

This  society  nuule  a  separate  display  under  the  protection  of  the 
minister  of  public  instruction. 

The  objects  displayed  uuder  the  direction  of  the  Society  of  Authro- 
|K>logy  occupieil  a  large  space  iu  the  grand  hall  in  the  second  story  of 
the  main  building  in  the  department  of  the  minister  of  public  instruc- 
tion.   Its  classification  was  as  follows : 

I.— Anatomic  anthhopoloqy. 

(1)  Society  of  Autopsy,  (2)  Cerebral  Morphology,  (3)  Histology  of  Cerebral  Coa- 
volntioDs,  (4)  Crauiology,  (5)  Osteology,  (G)  Comparative  Splaachology,  (7)  Myol- 
^Yf  (8)  AothropogeDy. 

II. — Preuistokic  anthropology. 

(I)  Geologic  Palethuology,  (2)  Miueralogic  Palethnology,  (3)  Ages  of  Stoue. 
Classification,  (4)  Processes  of  fabrication  of  the  varions  forms  of  iniplemeutH,  (5) 
Age  of  Metal,  (6)  Faleoaatbropology—preliiHtoric  skulls  and  skeletons,  (7)  Trepana- 
tion, (8)  Agricufture  of  Paletbnology,  (9)  Methods  of  Excavation. 

III.— Ethnography. 

(1)  Algeria  and  Tunis,  (2)  Central  Asia,  (3)  Malacca,  (4)  Indo-China  and  Cam- 
bodia, (5)  Cochin  China,  (6)  United  States  of  America,  (7)  Venezuela,  (8)  Miscelli^ 

neons. 

IV.— History  of  rblioionsl 

(1)  Amulets,  (2)  Divinities. 

H.  Mi8. 129,  pt.  2 12 
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v.— Dkmoguaphy. 
(1)  Anthropometry,  (2)  Medical  Geography. 

VI.— Bibliography. 
(1)  Books,  (2)  Maps,  (3)  Charts,  etc. 

The  Arst  section  of  the  fir8t  divisiou  was  autopsy,  and  with  it  cere- 
bral raorhology.  Here  were  displayed  the  brains  of  the  following 
gentlemen  who  had  belonged  to  the  society  of  autopsy,  and  as  such 
their  brains  had  been  dissected  in  the  laboratory.  The  peculiarities 
and  anatomic  description  were  attached  to  each  one : 

Jules  Assezat,  died  1876,  aged  45  years. 

Louis  Asseline,  died  L878,  aged  49  years. 

Dr.  Goudereau,  died  1882,  aged  50  years. 

M.  Gambetta,  died  1882,  aged  43  years. 

Dr.  Adolph  Bertillon,  died  1883,  aged  62  years. 

Gillet- Vital,  died  at  63  years  of  age. 

Charts  were  shown  in  which  some  of  these  brains  were  snperposea, 
notably  that  of  Dr.  Bertillon  and  Leon  Gambetta,  so  that  one  could 
compare  them. 

In  the  section  of  cerebral  morphology  was  displayed  a  chart  of  the 
brain  of  decapitated  assassins,  of  imbeciles,  and  anthroi>oid  apes. 
Another  was  the  encephalic  profile  of  four  specimens,  two  gorillas,  an 
adult  and  one  of  2  or  3  years ;  two  humans,  an  adult  and  an  infant  of 
2  years.  These  various  designs  were  made  by  the  stereograph,  and 
were  so  superposed  that  one  could  see  the  ditierences  between  them. 
Each  one  was  represented,  and  yet  one  could  see  plainly  the  difference 
between  them. 

In  craniology  not  only  full  tables  and  charts  were  shown,  but  there 
were  practical  illustrations,  by  means  of  natural  specimens,  of  the  dif- 
ferences in  the  cephalic  index  in  the  human  race,  and  also  the  differences 
in  the  different  races.  This  ma<le  an  exceedingly  interesting  and  valu- 
able display.  There  were  numerous  tables  and  charts,  full  of  informa- 
tion as  to  the  cranial  form,  capacity,  deformity,  etc.,  of  the  different 
races  of  men,  and  of  as  many  different  kinds  in  the  same  race  as  was 
possible,  and  these  compared  again  with  the  anthropoid  apes.  Along 
with  them  were  displayed  the  anthropometric  instruments  by  which 
the  meiisurements  were  to  be  made. 

In  osteology  were  tables  and  charts  at  great  length,  in  great  detail, 
with  many  figures,  giving  full  and  complete  information  hi  relation  to 
various  portions  of  the  human  skeleton :  sometimes  in  relation  to  itself 
and  to  other  members  of  the  same  family ;  at  other  times  compared 
with  those  of  the  higher  quadrupeds. 

For  example,  one  showed  the  relative  development  of  the  different 
portions  of  the  body  according  to  sex,  race,  age,  and  height :  the  rela- 
tion between   the  long  bones  and  the  height  of  man,  the  method  of 
■iring  the  long  bones  and  thus  determining  the  relation  between 
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them  and  the  height: — showing  the  relation  between  man  and  the  an- 
thropoid apes  in  relation  to  flattening  of  the  tibia,  the  development  of 
the  different  organs  and  functions  in  the  two  sexes.  The  remarkable 
thing  about  this  chart  was  that  it  demonstrated  that  the  weight  of  the 
brain  is  relatively  greater  in  women  than  in  men. 

Splanchnology  was  represented  by  the  internal  organs  of  man  and 
gorilla  compared. 

Anthropogeuy  was  illustrated  by  six  charts  taken  from  the  atlas  of 
Monsieur  Mathias  Duval,  representing  his  theory  of  the  commencement 
of  life  in  man.  These  charts  represented  the  ovum  of  many  animals, 
including  man,  in  their  various  stages  of  impregnation,  so  that  the 
differences  could  be  easily  compared  aud  studied.  He  opposes  fiercely 
the  doctrine  of  heredity  laid  down  by  Weismau,  Turner,  and  their 
school. 

Prehistoric  anthropology  hsid  an  extensive  display  made  in  great  de- 
tail, yet  with  the  number  of  specimens  reduced  so  as  to  employ  as  small 
a  space  as  possible.  The  classification  was  that  of  Monsieur  D'Ault  du 
Mesnil,  which  was  a  variation  of  the  classification  of  de  Mortillet.  It 
began  with  the  quaternary  inferior  corresponding  to  the  Chelltou  of 
M.  de  Mortillet,  the  contemporaneous  animals  being  the  Elepluis  an- 
tiquusy  Rhinoceros  nierkii^  Hippopotamus  amphibiusj  aud  so  went  through 
the  various  stages  or  epochs  until  it  ended  in  the  reindeer — this  for  the 
paleolithic  period.  Samples  and  specimens  were  shown  of  the  fauna, 
and  of  the  human  industry  in  each.  To  describe  it  satisfactorily  would 
be  to  write  an  entire  book  upon  the  science.  It  was  continued  through 
the  various  epochs  and  periods  of  the  age  of  stone  down  to  and  includ* 
iog  that  of  the  Neolithic  or  polished  stone.  The  mineralogy  of  prehis- 
toric anthropology  also  received  attention,  aud  specimens  of  the  vari- 
ous kinds  of  stone  or  minerals  employed  were  displayed.  Processes  of 
the  fabrication  and  the  working  of  minerals  of  stone  were  also  shown. 

A  small  series  of  the  implements  characteristic  of  the  age  of  bronze 
were  also  exhibited. 

Prehistoric  craniology  received  due  attention  and  was  represented 
by  the  casts  of  the  skulls  of  the  various  nvces  which  were  divided,  first, 
into  the  great  periods  of  paleolithic  and  neolithic,  and  these  again  di- 
vided and  subdivided  according  to  the  best  information. 

Trepanation  was  not  forgotten.  Several  specimens  were  shown,  to- 
gether with  the  means  by  which  it  might  have  been  practiced. 

Prehistoric  agriculture  had  a  fine  representation  in  its  display  of  cul- 
tivated fruits,  cereals,  and  vegetables  with  the  textile  plant. 

Not  the  least  interesting  of  the  entire  prehistoric  display  in  the  expo- 
sition was  that  showing  the  proper  methods  for  making  excavations. 
This  was  even  more  important  because  of  its  result.  By  means  of  these 
investigations  were  determined  the  superposition  of  one  civilization 
apou  another  in  the  various  caverns  which  hail  been  occupied  for  a  long 
time  as  human  habitations.    Thus  was  determined  the  succeaav^i^  ^"L 
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occupations,  consequeutly  the  succesRioii  of  iDdostries,  of  civMizatiouSy 
and  so  of  races.  Tliese  were  shown  in  detail  and  with  satisfaction.  I 
had  visited  many  of  the  places  here  described  and  was  acquainted  with 
several  localities,  and  it  was  to  rae  an  intensely  interesting  exhibit 
It  showed  the  successive  ages  of  prehistoric  civilization  in  a  most  sat- 
isfactory and  convincing  manner. 

The  department  of  ethnography  was  fairly  well  represented,  but  I 
only  mention  two;  one  the  exposition  made  by  M.  Boban  from  North 
America,  those  which  had  been  given  to  him  by  the  Smithsonian  Insti- 
tution, and  which  I  recognized  as  having  been  selected  by  myself.  The 
second  w<as  the  display  from  tlie  Eoekenmmoddens  of  Cambodia,  and 
now  interesting  because  the  National  Museum  hasjust  purchased  a  sim- 
ilar series  from  that  country  which  were  there  displayed. 

The  history  of  religion  figures  largely  in  the  science  of  anthropology. 
It  was  well  represented  in  the  exhibition  of  the  school  of  anthropology. 
It  will  serve  for  a  separate  paper. 

Anthropometry  was  illustrated  by  several  charts,  showing  the  various 
measurements,  especially  of  France,  but  also  of  other  and  adjoining 
countries. 

Medical  geography  illustrated  by  charts  the  various  condition  of 
France  from  different  points  of  view. 

Bibliography. — There  was  a  library  of  the  principal  works  published 
in  France  of  late  years  bearing  ui)on  the  subject  of  anthropology  and 
prehistoric  archaeology. 

DENMARK. 

In  the  little  corner  room  from  the  pavilion,  just  beyond  it  on  the 
right,  entering  from  the  Buddtia,  was  installed  the  anthropologic  dis- 
play of  Denmark.  The  government  called  to  its  aid  three  scientists, 
who  are  at  the  head  of  important  departments  of  the  Royal  Maseum  of 
Antiquities  in  the  Prince's  palace  at  Copenhagen.  Dr.  Sophus  Miiller 
was  charged  with  that  portion  of  the  exposition  relating  to  prehistoric 
archaeology ;  Mr.  Kristian  Balinson  with  the  second  part,  relating  to 
tlie  ethnography  of  Greenland;  and  Mr.  Soren  Hansen  with  the  third, 
anthropology  in  general.  All  these  sections  were  wonderf'Mly  prepared 
and  united  admirably  in  forming  a  comprehensive  display  of  the  great 
science. 

Denmark  was  the  seat  of  the  discovery  of  the  existence  of  prehis- 
toric man.  In  1807  the  first  public  museum  was  organized  for  the  re- 
ception and  display  of  i)rehistoric  antiquities,  at  Copenhagen;  and 
here,  and  then,  was  announced  for  the  first  time  that  chronologic 
division  of  the^  prehistoric  times  into  the  ages  of  stone,  bronze,  and 
iron.  This  was  the  work  of  Mr.  Thomseu.  lie  commenced  bis  work 
in  that  country  in  181G  as  founder  of  the  great  prehistoric  maseum 
of  northern  antiquities.  He  held  the  [)osition  of  curator  and  did  the 
work  belonging  thereto  for  50  years,  and  this  great  museami  with  its 
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extensive  and  wonderfal  riches,  the  result  of  his  life*s  work,  is  his 
monument. 

Tlie  coadjutor  of  Thoinsen  was  Worsaae,  who  during  his  life's  work 
of  25  years  did  more  probably  than  any  other  one  man,  a  scientist 
and  not  particularly  a  discoverer,  to  estabHsh  the  science  of  prehistoric 
anthropology  on  a  firm  basis. 

Engelhard t,  Steenstrup,  and  Tborasen  were  the  early  ones.  To  them 
mnst  be  given  the  honor  of  being  the  discoverers  of  prehistoric 
man.  But  Worsaa3  used  these  discoveries  with  the  rarest  genius  and 
talent.  It  was  not  simply  in  prehistoric  anthropology  his  talent  was 
shown,  for  he  was  an  all  round  man,  who  did  admirable  work  in  other 
branches  of  the  great  science,  and  not  content  with  that,  was  called  in 
his  later  years  to  be  a  councillor  in  the  cabinet  of  the  king,  and  there 
showed  that  rare  combination,  an  illustrious  scientist  and  a  profound 
and  sensible  statesman. 

The  names  of  others  can  not  be  given  in  this  paper.  It  will  be  enough 
if  we  can  but  mention  their  work.  A  systematic  exploration,  survey, 
and  map  have  been  commenced  of  the  prehistoric  monuments  of  Den- 
mark. The  archaeologists  are  charged  with  this,  and  they,  accompa- 
nied by  good  artists,  are  traveling  and  working  over- the  country  in 
order  to  make  this  map  with  all  accuracy  in  l>oth  art  and  science.  One- 
third  of  the  entire  country  has  been  thus  surveyed  and  more  than  one- 
third  of  this  great  work  has  been  completed.  All  ihe  monuments  have 
been  discovered,  designated,  drawn,  and  the  most  of  them  are  in  the 
hands  of  the  engravers.  One  thousand  dye  hundred  of  these  monu- 
ments are  now  placed  under  the  protection  of  the  law,  either  as  prop- 
erty of  the  government  or  under  prohibition  to  destroy  them  without 
giving  the  government  the  first  right  of  purchase.  Four  great  leaves 
of  this  archaeologic  map  of  Denmark  were  displayed  upon  the  walls, 
and  I  confess  the  feeling  of  envy  of  them  and  the  regret  that  my  own 
country  has  not  such  a  map.  I  was  only  consoled  by  the  hope  that 
the  Bureau  of  Ethnology  would  soon  have  completed  the  linguistic  map 
which  is  in  progress  under  its  direction. 

These  four  Danish  charts  of  the  archa3(>logical  monuments  represented 
the  Islands  of  Moen,  a  part  of  the  Seeland,  the  east  of  Jutland,  and  a 
part  of  its  interior. 

A  library  containing  all  or  nearly  all  the  Danish  books  upon  the  sub- 
ject of  prehi8tx)ric  anthropology  was  displayed  in  the  cases  in  this  de- 
partment, and  the  organizers  thereof  were  very  free  in  their  commen- 
dations of  the  private  collectors  and  individuals  who  had  so  willingly 
given  of  their  riches  to  secure  success  at  the  exposition. 

Dr.  Sophus  Miiller  thus  expresses  his  appreciation  of  the  patriotic 
feeling  of  the  Danish  people  in  making  contribution  to  the  need  of  the 
governmental  display  at  the  French  Exposition : 

The  Danish  aroha»ological  dinplay  gives  a  good  idea  of  the  patriotic  principles  of 
oar  country,  as  it  is  composed  for  the  greatest  part  of  contributious  from  yrlvvAi^  <&.c\r 
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lections.  They  have  felt  it  a  duty  that  our  country  should  be  digniftedly  represented 
at  Paris,  where  is  reunited  this  year  the  International  Congress  of  Archaeology  and 
Anthropology,  and  they  were  pleased  to  offer  to  the  committee  their  best  and  most 
precions  objects.  Tbe  number  of  objects  oftered  were  even  so  great  that  it  wonld 
itself  form  a  small  museum.  But  the  space  which  had  been  reserved  for  ns  by  tbe 
committee  of  the  Exposition  was  too  limited  and  it  wonld  have  been  an  impoesibility 
that  all  could  be  accepted.  For  this  cause  the  objects  exposed  were  much  too  many; 
but  on  the  other  side,  what  we  lost  iu  quantity  we  made  up  in  quality.  It  shows 
that  our  country  possesses  the  best  and  the  most  interesting  objects  belonging  to  pre- 
historic archiBology. 

The  age  of  stone  in  Denmark,  indeed  in  Scandinavia,  is  divided  by 
the  scientists  of  those  countries  into  two  parts.  The  earliest  was  that 
of  tlie  Kjoekkenmoeddings,  where  the  implements  were  roagh  and  rude, 
small,  and  comparatively  iusignifloaut.  Bat  it  was  the  age  of  polished 
stone.  The  second  epoch  of  the  age  of  stone  comprised  those  magnifi- 
cent and  beautiful  examples  of  Hint  chipping  found  in  that  country. 
The  paleolithic  age  is  not  represented  iu  Scandinavia.  No  objects  be- 
longing to  that  period  have  been  found  there,  and  it  is  believed  by  all 
that  it  was  uninhabited  during  that  period.  But  iu  the  implements  of 
the  neolithic  period  that  country  wa«  especially  rich.  There  were  the 
polished  hatchets,  tha  large  tranchets  of  flint,  again  the  small  ones, 
the  scrapers,  the  perforators,  and  thid  hatchets  of  deer  horn.  These 
have  all  been  fouud  in,  and  are  supi)osed  to  belong  to,  the  Kjoekken- 
moeddings, and  represent  the  first  stage  of  polished  stone  in  that 
country.  I  can  scaVcely  attempt  to  describe  the  beauty  and  gran- 
deur of  the  display  of  the  second  period  of  the  age  of  stone.  One 
must  have  seen  the  magnificent  specimens  of  that  country  in  order  to 
appreciate  or  even  understand  what  is  meant  by  their  grand  display. 
I  can  only  name  at  hazard,  without  attempting  to  describe  the  dis- 
play. There  were  nucleii  and  the  hammer  stones,  the  long  blades  and 
flakes  of  flint,  the  exceedingly  large  and  long  stone  hatchets  shown 
in  all  the  stages  of  their  manufacture,  from  the  first  flake  struck 
from  the  rock  to  the  finely  polished  and  finished  hatchet  of  extraordi- 
nary length.  The  finely  chipped  poignards,  with  the  ridges  iu  their 
handles  worked  herring-bone  fashion,  blades  long,  thin,  sharp ;  spear 
and  lance  heads  of  the  same  style,  the  fiint  flaked  almost  like  shavings, 
from  the  edge  to  the  center,  and  done  with  a  regularity  which  would 
seem  impossible  but  for  the  specimens  now  before  our  eyes.  Arrow- 
heads iu  profusion  and  of  every  possible  form,  shape,  and  style  of 
manufacture.  Each  one  of  these  particular  forms,  where  there  was 
anything  peculiar  about  it,  was  represented  by  three  examples,  one  of 
which  was  chipped  ready  for  polishing;  another,  polished,  which  was 
new  and  had  never  served,  and  a  third,  a  specimen  which  was  more  or 
less  used.  There  were  other  series  arranged  in  the  same  manner; 
scrapers,  knives,  chisels,  club-heads,  all  the  sort  of  implements  and 
weapons  belonging  to  that  same  age;  scrapers,  and  pottery  of  various 
forms  and  ornamentation. 
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Tho  polished* stone  ^ge  in  Deiimark  is  most  instructive  and  interest- 
ing. The  number  of  implements  of  this  period  have  filled  the  public 
and  private  collections  and  are  a  source  of  pride  to  all.  The  variety 
and  elegance  of  form,  the  perfection  and  surprising  management  of  the 
fashioning,  provoke  the  greatest  admiration.  The  principal  reason  for 
the  excellence  in  Denmark  lies  in  the  superior  qitality  of  the  flint  of  that 
country,  and  the  ease  with  which  it  could  be  worked.  If  we  consider 
the  geographic  formation  of  the  country  and  the  little  islands  which 
are  surrounded  by  the  numerous  fiords  that  have  favored  such  things, 
we  may  understand  the  circumstances  which  gave  birth  to  and  favored 
the  development  of  a  civilization  which  was  comparatively  well  ad- 
vanced. This  age  is  supposed  to  have  endured  for  about  2,500  years 
and  to  have  come  to  an  end  from  1,500  to  2,000  years  B.  C,  when  it  was 
supplanted  by  the  age  of  bronze.  This  age  was  correspondingly  well 
represented.  It  is  but  small  wonder  that  Denmark  should  have  fur- 
nished those  profound  students  who  have  made  such  wonderful  prog- 
ress in  the  science  of  prehistoric  anthropology.  Its  richness  in  antiq- 
uities is  surprising  and  can  not  be  nnderstoo<l  without  being  seen,  and 
the  more  it  is  seen  and  studied  the  more  surprising  and  bewildering  it 
becomes  in  number,  extent,  and  beauty.  Not  to  mention  more  than  the 
word  amber,  would  l>e  to  give  a  theme  which,  to  be  exhaustive,  would 
require  an  entire  book.  The  museum  at  Copenhagen  possesses  now 
over  200  discoveries  of  amber  wrought  by  the  prehistoric  man  as  his 
ornaments  for  personal  decoration.  Four  fifths  of  these  came  from  the 
Island  of  Jutland,  but  the  rest  were  fairly  well  distributed  around  the 
various  coasts.  To  follow  out  the  commercial  relations  between  the 
Scandinavian  and  other  prehistoric  countries  by  means  of  its  trade  in 
amber  would  require  more  space  than  could  be  devoted  in  this  paper. 
Wherever  in  Europe  prehistoric  man  of  this  epoch  has  been  found,  am- 
ber has  been  found  with  him,  and  it  is  believed  that  nearly  all  of  it  came 
from  the  North  Sea  and  was  exchanged  for  the  objects,  implements, 
and  weapons  of  a  foreign  country.  It  is  believed  that  the  commerce  in 
amber  can  be  traced  back  to  a  period  commencing  1,000  years  before 
Christ.    Numerous  cases  of  amber  were  displayed  in  this  Exposition. 

Of  the  bronze  age  there  were  many  specimens.  The  bars  or  ingots  of 
bronze,  rough  and  rude,  the  molds  for  casting  hatchets  and  saws,  hatch- 
ets of  all  kinds,  knives,  saws,  sickles,  razors,  pinchers,  arrowheads, 
swords,  poignards,  trumpets,  si)earheads,  rings,  fibula,  etc.,  were  there 
shown-in  all  i)erfection ;  in  all  their  beauty  and  wealth  of  form  and  com- 
pass. One  case  was  devoted  to  vases,  of  gold,  of  bronze,  of  wood ;  some 
of  them  are  ornamented  with  tin  inlaid,  having  the  appearance  of  the 
ware  of  the  Japanese.  The  metal  work  was  some  of  it  hammered,  some 
repouss^,  some  cast.  The  ornamentation  was  of  the  style  of  the  bronze 
age,  geometric  design,  made  by  points  and  lines. 

Two  exceedingly  interesting  specimens  in  the  Danish  display,  that 
impressed  themselves  with  greater  ease  upon  the  understanding  and 
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memory  of  those  who  saw  them  and  gave  them,  at  leas  expenditure  of 
of  thought,  a  better  imderataudiiig  of  the  prehistoric  man  of  that  coqD' 
try  during  the  bronze  age,  were  the  two  figures,  reproductions  of  a 
warrior  and  a  woman,  dressed  in  the  costume  of  the  ]>orio<1,  being  a 
reproduction  of  like  objects  possessed  by  the  museum  at  Co|>enhageD. 
The  warrior  wore  a  bonnet  upon  his  liead;  it  was  round,  and  made  of 
double  cloth ;  no  seams  were  shown.  His  body  was  covered  with  a 
stpiare  piece  of  cloth  coming  down  to  the  knees  and  bound  around  by 
different  straps  and  thongs,  tied  at  the  back.  He  wore  a  mantle  u|)on 
his  shoulders  which  fastened  at  the  neck  with  a  fibula  of  bronze.  His 
feet  were  covered  with  sand<'i1s  bound  across  the  top  with  cord  ;  lie  had 
a  leather  belt,  which  was  fastened  with  a  button  of  bronze  ornamented 
with  a  ])iece  of  incrusted  amber.  On  his  arm  was  a  gold  ring,  and  he 
held  in  his  hand  a  sword  of  bronze. 

The  woman  wore  upon  her  head  a  net,  which  was  in  a  sufficient  state 
of  preservation  when  found  to  enable  them  to  imitate  the  fabrication. 
It  was  made  by  simple  interlacing  of  threads.  Her  jacket  was  a  single 
piece  of  stuff  which  was  originally  too  short  and  had  been  added  to- 
pieced  as  it  were.  Her  petticoat  was  made  without  being  cut  and  was 
sewed  only  to  bring  the  two  ends  together.  Her  cloak,  which  fastened 
with  a  hook,  was  ornamented  in  different  colors,  different  designs  beiug 
used  in  an  ingenious  manner  of  twisting  the  thread.  All  the  jewelry 
which  she  had — the  collar,  the  clasp  to  her  cloak,  the  bronze  bracelet^ 
and  the  gold  ring  were  reproduced  in  the  forms  which  have  been  found 
to  be  the  most  frequent.  She  carried  by  her  side  a  small  poniard  in  a 
wooden  scabbard. 

In  the  reproduction  of  these  objects  the  mus4e  had  employed  the  veri- 
table bronze;  one  part  tin  and  nine  parts  copper.  These  dresses  were 
made  by  Madame  K  lein,  director  of  the  Academy  of  Art  and  Industries 
for  Women,  who  has  studied  them  minutely  in  their  original  production, 
and  she  and  her  scholars  have  produced  them  with  minute  exactness. 
The  color  was  the  only  thing  about  which  there  was  doubt,  for,  be  it 
nnderstood,  that  all  these  objects  were  found  in,  and  came  from,  tombs, 
and  from  having  lain  either  in  wooden  coffins,  or  by  contact  with  the 
earth,  have  become  a  dark  brown  or  possibly  a  black.  I  have  one  of 
these  pieces  from  the  same  place  out  of  one  of  these  tombs.  The  near- 
est description  I  can  give  of  its  color  would  be  a  butternut. 

The  age  of  iron  was  represented,  a  full  series  of  the  ethnography  of 
Greenland,  together  with  all  the  books  and  specimens  presented  or 
gathered  by  that  celebrated  and  well-known  ardent  scientist  and  an- 
thropologist, Mr.  Soren  Hansen.  One  of  the  most  important  works 
done  by  anthropologists  in  later  years  in  relation  to  America  has 
been  that  accomplished  by  this  gentleman,  and  he  had  at  this  display 
an  example  of  his  work.  Many  years  ago  Lund,  who  was  himself  an 
aid,  being  in  the  plains  and  caverns  of  Samidouro,  Brazil,  made  some 
anthropologic  discoveries  in  regard  to  the  prehistoric  man,  and  being 
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unable  to  make  stadies  of  them  himself,  or,  may  be,  having  com- 
pleted them,  sent  them  to  Copenhagen.  They  were  lost  in  transit  and 
did  not  arrive  for  some  time  after.  Upon  their  arrival  they  were  un- 
recognized, and  it  was  not  until  the  last  3  or  4  years  that  these  valu- 
able relics  were  discovered  by  Mr.  Hansen,  brought  to  light,  investi- 
gated, compared,  measured,  and  the  result  made  known  to  the  world. 
He  thinks  from  these  investigations  that  there  is  evidence  at  least  of 
the  possibility  of  man  having  existed  in  South  America  in  the  Tertiary 
period,  and  in  this,  I  believe  M.  de  Quatrefages,  the  most  conservative 
of  all  European  anthropologists,  coincides,  except  as  to  the  geology  or 
paleontology — whether  the  Tertiary  epoch  of  America  is  not  one  period 
behind  that  of  Europe.  This  question  has,  I  believe,  received  little 
attention  from  the  American  paleontologists,  except  Professor  Goi)e, 
and  he  doubts  the  correctness  of  the  conclusion.  If  he  be  correct,  it 
puts  the  appearance  of  man  in  South  America  at  the  greatest  antiquity 
probably  of  any  other  well-deftned  discovery  of  the  kind. 

The  age  of  bronze  came  to  an  end  in  Scandinavia  iil>out  the  com- 
mencement of  the  Christian  era,  but  the  age  of  iron  or  its  first  use 
began  some  centnries  before  that.  These  ages  necessarily  lap  one  over 
the  other.  The  prehistoric  iron  age  in  Scandinavia  was  divided  into 
three  grand  epochs  before  the  commencement  of  the  historic  i)eriod 
which  was  about  the  year  1000.  These  were  the  epochs  of  the  bar- 
barian. 

At  the  far  end  of  the  pavillion  was  exhibited  a  great  runic  stone, 
which,  as  shown  by  its  inscriptions  in  ancient  runes,  recounts  the 
exploits  of  Harald  Vlaatan,  who  lived  from  935  to  986  A.  D.,  and  to  his 
illustrious  parent,  Gorm,  the  first  historic  king  of  Denmark  and  to  his 
queen,  Thyra. 

Neither  time  nor  space  permits  a  description  of  the  other  two  depart- 
ments of  the  Danish  display — the  ethnography  of  Greenland  and  Mr. 
Hansen's  display  of  anthropology. 

Mr.  Waldemar  Schmidt  had  the  immediate  charge  of  this  exposition, 
and  he,  as  many  others,  attended  on  each  specified  occasion  to  0|)en 
cases,  display  objects,  explain  them,  and  make  the  necessary  speeches 
and  lectures  for  the  education  and  edification  of  the  public.  These 
gentlemen  have  recognized  the  great  advantage  to  be  derived  from 
anthropometry  in  their  anthropologic  studies  both  of  prehistoric  and 
modern  Greenland.  Therefore  they  have  organized  their  governmental 
commissions  for  the  purpose  of  carrying  on  these  studies.  More  than 
three  thousand  Greenlanders  have  been  measured,  weighed,  and  tested 
with  the  exactness  peculiar  to  the  science  of  anthropometry.  The  walls 
were  covered  with  charts  of  anthropometric  measurements,  showing  in 
great  detail  the  difference  of  height,  average,  and  extremes,  the  color 
of  the  hair  and  eyes,  and  the  efiect  in  these  respects  of  the  crossing  of 
the  races  of  the  Danes  and  Greenlanders  and  Eskimos. 
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SPAIN. 

Spanish  prehistoric  arcbsBology  was  represented  in  four  cases,  being 
selections  from  the  collection  of  MM.  Henry  and  Louis  Siret,  No.  11 
rue  Joseph,  Antwerp,  Belgium.  These  gentlemen  (brothers)  made 
extensive  exploration  in  the  province  of  Carthagena,  in  the  sontheaat 
of  Spain,  which  they  published  in  a  magnificent  album.  I  bad  the 
pleasure  to  visit  their  house  and  examine  their  collection  at  Antwerp. 
Their  collection  represented  the  neolithic  period,  the  bronze  age,  and 
the  period  of  transition  from  one  to  the  other.  There  were  arms,  imple- 
ments, and  ornaments  in  stone  and  bone,  immense  vases  of  pottery, 
some  of  which  were  used  for  burial  by  inhumation.  The  usual  bronze 
implements  and  objects  were  shown.  There  were  sepultures  of  vari- 
ous kinds,  and  fragments  of  clothing  made  of  linen  cloth  were  found 
with  the  bodies.    Agriculture  and  i  ndustries  had  large  representation. 

SWITZERLAND. 

Switzerland*  was  represented  by  the  collection  of  Mr.  Valentine 
Schmidt.  There  were  the  usual  objects  belonging  to  the  neolithic 
period  and  found  in  connection  with  the  lake  dwellings  of  that  epoch. 
While  the  objects  were  choice  and  well  selected,  and  consequently  of 
beauty  and  importance,  there  was  nothing  remarkable  about  them  more 
than  one  can  find  in  good  museums. 

BELGIUM. 

Belgium  had  a  representation  of  fifty  cases  devoted  to  prehistoric 
anthropology  and  archaeology,  though  the  occupation  represented  may 
have  come  down  somewhat  into  the  commencement  of  historic  times. 
That  portion  of  their  display  which  they  called  ethnology  was  devoted 
almost  exclusively  to  the  crania  and  skeletons  of  prehistoric  men,  but 
which  they  carried  over  to  ethnology  because  of  the  exhibition  of  the 
specimens  of  Neanderthal,  Engis,  Spy,  Cro  Magnon,  Furfooz,  Sclaiz- 
neanx,  Antwerp,  Selzaete,  with  some  individuals  from  Prankish  ceme- 
teries. 

The  paleolithic  period  was  well  represented,  and  this  in  some  of  its 
earliest  manifestations,  for  the  occu]>ation  of  Belgium  by  prehistoric 
man  seems  to  have  begun  at  as  early  a  period  as  that  of  any  other 
country  of  Europe.  A  principal  depot  of  this  early  occupation  is  at 
Mesviii,  near  Mons  (Ilainault).  There  were  many  pieces  of  flint  dis- 
played from  this  depot,  which  is  believed  by  some  of  the  Belgium 
prehistoric  archieologist-s  to  belong  to  the  very  earliest  quaternary 
geologic  period,  and  to  have  been  earlier  than  the  deiH>ts  at  either 
Ohelles  or  St.  Acheul. 

In  objects  In^longing  to  the  cavern  period — mammoth  and  reindeer — 
southern  Belgium  is  especially  rich.  The  rivers  Mense,  Lease,  and 
Sambre  have  many  caverns  in  the  ravines  along  their  banks,  and  th^y 
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were  largely  occapied  by  man  in  this  early  antiquity.  The  representa- 
tion of  the  geography  of  this  country  and  of  the  caverns  was  exceed- 
ingly elaborate,  nnd  the  display  of  objects  therefrom  very  rich. 

M.  Dnpont  continued  in  1872  the  excavations  of  caverns  in  that 
country  which  were  begun  by  Schmerling  35  or  40  years  before,  and 
MM.  de  Pnydt,  Fraipont  and  Lohest  took  it  up  in  18S4  where  M.  Dnpont 
had  left  it.  These  gentlemen  made  many  investigations  and  excava- 
tions in  the  caverns  of  the  Lesse  and  Mense,  but  the  principal  one  was 
at  the  Grotte  de  Spy,  a  few  miles  northwest  from  the  city  of  Dinant, 
where  were  found  the  celebrated  skulls  and  skeletons  of  prehistoric 
man.  Not  only  did  these  discoveries  verify  those  of  Schmerling  and 
Du])ont,  and  establish  with  greater  certainty  the  existence  of  the  paleo- 
lithic x>eriod  and  the  human  occupation  during  that  period  in  the  num- 
berless caverns  of  that  locality;  but  it  served  to  emphasize  our  knowl- 
edge concerning  the  race  of  men  belonging  thereto.  The  discoveries 
at  Neanderthal  and  Ganstadt  were  only  of  human  skulls,  but  that  of 
Spy  included  much  of  the  skeleton,  and  has  done  more  than  ]>robably 
any  other  to  give  us  an  accurate  knowledge  of  the  anatomy  and  osteol- 
ogy, and  of  the  size  and  form  of  this,  the  man  of  greatest  antiquity 
whose  remains  have  yet  been  found. 

The  Belgian  display  was  worthy  of  much  commendation.  Not  only 
was  it  quite  complete,  but  its  arrangement  was  excellent.  The  student, 
as  he  passed  along,  could  comprehend  and  understand  the  science  which 
it  illustrated  and  the  sequence  of  the  specimens  displayed.  Maps  were 
displayed  upon  the  walls  which  showed  the  various  prehistoric  stations 
and  the  different  periods  and  epochs  to  which  they  belonged.  With 
lithographs,  drawings,  and  photographs  the  various  caverns  of  southern 
Belgium  were  well  illustrated.  La  Naulette,  Pont-a- Lesse,  Montaigle, 
Furfooz,  Ghaleux,  Hastiere  were  shown  in  their  geographic  position,  by  a 
general  view,  three  sections,  longitudinal,  and  transverse.  The  cavern 
of  Spy  was  shown  in  much  the  same  way,  but,  being  more  modern  and 
considered  more  important,  it  was  given  in  greater  detail.  A  section  was 
given  both  ways,  showing  the  various  strata  in  the  cavern,  while  in  the 
case  below  were  laid  out  a  series  of  objects  found  in  each  stratum.  TThis 
was  continued  in  a  similar  manner  in  many  other  of  the  caverns.  By 
these  means  one  could  study  the  prehistoric  archieology  of  Belgium  in 
great  detail  and  with  much  certainty. 

The  neolithic  period  was  occupied  principally  with  the  great  quarry  at 
Spiennes.  I  had  visited  it  and  studied  it  under  the  guidance  of  M.  Gor- 
net,now  unhappily  deceased,  and  this  display  was  particularly  gratify- 
ing to  me.  Many  excavations  have  been  made  in  this  quarry,  and  it  and 
the  workshop  have  been  so  studied  as  to  be  understood  in  all  its  rela- 
tions to  the  prehistoric  man.  These  excavations  had  been  carefully  de- 
signed at  the  time,  and  the  designs,  together  with  the  objects  found,  were 
here  laid  out  before  the  beholder. 

These  labors  so  conscientiously  done  in  respect  of  the  prehistoric  sta- 
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PI.  GLXiii  represents  a  slab  of  grauite  one-fifth  uatural  size  from  the 
dolmen  of  Gavr'Iuis,  Morbilian,  on  wbich  is  engraved  in  deep  lines  the 
oatline  of  a  polished  stone  hatchet  with  its  handle.  This  has  been  so 
protected  from  weathering  by  being  under  the  tnmulus  as  that  it  is  not 
degraded  and  has  been  cited  as  one  of  the  evidences  of  that  manner  of 
handling  the  polished  stone  hatchet. 

The  display  of  pictographic  writing  at  the  French  Exposition  was  as 
follows : 

1.  Marks  on  the  dolmen  of  Men-er-Hroek,  Morbihan,  France.     (Cast.) 

2.  Rock  oarviof;  at  Skebbervall,  Bohuslan,  Sweden.    (Cast.) 

3.  Modern — An  Indian  petition  olaiuiiug  the  possession  of  certain  lakes.    The  original 

is  in  the  Museum  of  Santiago,  Chili.    A  cast  given  by  Dr.  Meyer,  of  Dresden. 
4  and  5.  Inscriptions  from  Ksister  Island,  engraved  on  wood. 
6  and  6a.  Mayas  writing  from  Yucatan— inscription  from  the  steps  of  the  temple  of 

Palenque.    From  tlie  Mus^e  Trocadero.     (Cast. ) 
7.  Mexican  writing — a  mixture  of  pictographs  and  hieroglyphs.    Dedication  of  the 
grand  temple  by  Aliuitzotl. 
This  bas-relief  represented  the  king  laying  the  corner-stone.    AboTO  and 
below  appeared  the  date,  of  which  a  translation  bus  been  attempted, 
viz:     '*The  day  7  Roseau,  13  of  the  montb  Itzeallt  Xochillnit  of  the 
year  £ight  Roseaux  (Feb.  l<Jtb,  14»7).'*    Cast.    The  original  at  the  Na- 
tional Museum,  Mexico. 

HIEROGLYPHIC  WRITING. 

When  the  pictographic  system  had  so  progressed  that  each  picture 
represented  an  idea,  and  when  niadie  after  a  given  design^  it  represented 
the  same  idea  continuously,  the  art  of  writing  was  born.  This  was. 
ideography,  and  was  thus  named  because  it  rendered  the  ideas  of  the 
writer,  by  signs,  the  meaning  of  which  was  fixed  or  had  been  agreed 
upon.  The  ideas  to  be  expressed  were  naturally  of  great  number,  and 
the  ideographs  became  complicated.  It  was  called  hieroglyphic  be. 
cause  it  was  practiced  principally  by  the  priests — the  hierarchy.  The 
term  <<  hieroglyphic"  was  applied  first  to  the  ancient  Egyptian  writing, 
but  afterwards  to  all  analogous  systems. 

The  ideographic  or  hieroglyphic  system  extended  to  many  nations 
or  peoples,  but  the  codes  of  hieroglyphs  were  different.  The  principal 
hieroglyphic  writings  were  the  Chinese,  Egyptian,  Assyrian,  or  Cunei- 
form, and  Hittites  in  the  eastern  hemisphere;  and  the  Aztecs  and 
Mayas  in  the  western. 

The  resources  of  language  and  the  needs  of  writers  caused  the  intro- 
duction of  other  signs  and  characters,  which  completed  the  ideographic 
signs  and  added  precision  to  their  sense.  Thus  it  came  that  some  of 
the  ancient  writing  employed  all  three  of  the  systems;  the  ancient 
Egyptian  writing  was  at  the  same  time  hieroglyphic  and  alphabetic. 

The  first  growth  by  which  written  language  came  into  being  is  un- 
known. It  is  surmised  that  because  of  the  needs  of  people  for  the 
recording  of  facts,  or  for  the  transmission  of  messages,  some  system 
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should  be  inveuted,  and  thus,  little  by  little,  the  art  of  writiDg  grew  to 
it8  preBeiit  perfection.  In  the  hieroglyphic  system  each  sign  repre- 
sented an  idea  which,  being  in  the  mind  of  the  maker,  would  be  recog- 
nized and  understood  by  the  reader. 

For  the  specimens  of  Chinese  hieroglyphic  writing  the  visitor  was 
requested  to  see  the  adjoining  section  in  ethnography,  where  Chinese 
industries,  arts,  etc.,  especially  that  of  printing,  were  displayed  at 
length. 

Cuneiform  writing, — Cuneiform  writing  was,  like  that  of  the  Chinese, 
composed  in  its  origin  of  figures  that  have  become,  little  by  little, 
unrecognizable.  Their  primitive  form  is  found  in  the  most  ancient 
Chaldean  inscriptions.  The  principal  varieties  of  Cuneiform  writings 
are  the  Chaldean,  which  lasted  until  the  fall  of  Babylon.  The  Assyrian 
and  Persian  seem  to  have  been  simplified  from  an  Aiian  language. 

8  and  8|.  Bricks  from  Babylou.  One  bearing  the  seal  of  Nebaoh.iduezzar  stamped  lu 
the  soft  brick  before  it  was  burnt.  TranHlatiou— '*  Nebachaduezzar,  King  of 
Babylou,  King  of  Nations,  Grand  King,  Servant  of  the  Great  Gdd,  Restorer 
of  the  Towersand  the  Pyramid^  I.''  One  showing  the  bitumen  still  attacheil 
which  had  served  as  cement. 

9.  Assyrian  writing— Obelisk  of  Nimrod,  built  by  Salmanazar  II,  about 860  B.C. 

This  celebrated  monument  represents  the  kings  bringing  tribute  and  mak- 
ing submission  to  Salmanazar.  Men  are  carrying  bars  of  precious  metal. 
There  are  the  elephant,  horse,  camel,  and  gigantic  apes.  Among  the  tribu- 
taries shown  in  the  second  register  is  the  King  of  Israel  Jehu  prostrate  before 
the  feet  of  the  King  of  Assyria.  Underneath  is  the  legend  :  Jebena  bin  Omri 
(Jehu  Son  of  Omri).    Cast.    The  original  is  in  the  British  Museum. 

Rittite  Hieroglyphs, — These  are  anterior  to  the  year  1000  B.  C. 

10.  Lion  found  by  his  excellency  Hamdg-bey  at  Marach,  Asia  Minor.    Cast  given 

by  the  Mus^  of  Ethnography  of  Trocadero.    The  original  is  at  the  Impe- 
rial Museum,  Constantinople. 

It  is  scarcely  20  years  since  the  discovery  of  the  first  inscription  of  these 
characters.  Since  then  the  number  has  increased,  but  without  being  yet 
deciphered.  It  appears  to  have  been  used  before  the  invention  of  the  alpha- 
bet by  the  people  on  the  borders  of  Syria.  On  this  lion  one  can  see  the  gross 
hieroglyphic  characters  covering  its  body. 

Egyptian  writing, — Egyptian  writing  is  the  most  perfect  of  the  hiero- 
glyphic system.  It  was  the  forerunner  of  the  alphabet.  It  is  presented 
in  three  forms — the  writing  hieroglyphic,  hieratic,  and  demotic.  The 
hieroglyphs  have  preserved  with  a  remarkable  fidelity  the  primitive 
form  of  the  ancient  ideographs,  which,  on  the  contrary,  disa|ipear 
almost  entirely  in  the  hieratic  and  demotic  writing.  The  latter  are  the 
forms  most  altered  from  the  hieroglyphs.  The  most  celebrated  speci- 
men of  this  system  was  the 

U.  Boeetta  stone,  with  its  corresponding  paragraphs  in  hieroglyphic,  demotic,  and 
Greek,  each  being  a  translation  of  the  other. 

This  was  found  in  1799,  during  the  French  expedition  to  Egypt,  by  an 
officer  of  artillery  named  Boussard.    The  name  of  the  King— Ptolemy — was 
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recognized  iu  each,  or  at  least  in  two  of  the  writings,  and  thns  caused  the 
discovery  of  their  similarity  and  lead  to  the  deciphering  of  the  hieroglyphs 
by  CliampoUioD.  Cast  given  by  the  British  Museam,  which  possesses  the 
original. 

ALPHABETIC  WRITING. 

Aboat  the  year  1500  B.  C,  tbat  is  about  or  before  tbe  time  of  Moses, 
tbe  alphabet  made  its  appearance  amoug  the  Pbceuieiau  and  afterwards 
among  the  Hebrew  peoples  on  the  Syrian  coast.  It  would  seem  to  have 
been  only  a  simplitication  of  Egyptian  writing,  adapted  to  the  needs  of 
commerce.  The  PhoBnicians  borrowed  from  the  great  mass  of  Egyptian 
hieroglyphics  about  twenty  signs  corresponding  to  the  principal  artlcu- 
latory  sounds  of  human  speech.  This  was  a  radical  transformation  of 
the  art  of  writing.  We  can  believe  that  it  was  of  much  greater  import 
than  supposed  by  its  discoverers.  It  changed  for  all  the  world  and  for 
all  time  the  power  of  man  over  his  civilization  by  giving  him  the  ability 
to  record,  communicate  and  perpetuate  his  knowledge.  Monsieur  Re- 
nan  declares  the  discovery  of  alphabetic  writing  to  be  the  highest 
testimony  of  the  genius  of  man.  Capacity  to  utter  articulate  sounds 
is  limited,  so  a  very  few  characters  were  sufficient  to  record  them,  and 
it  was  not  difficult,  the  discovery  once  made,  to  render  all  of  man's  ideas 
and  to  give  every  shade  of  his  thought.  These  signs  formed  the  al- 
phabet of  writing. 

The  Phcenician  alphabet  was  modest  in  its  commencement,  but  it  Gn- 
ished  by  triumphing  over  all  other  systems,  and  has  imposed  itself  upon 
all  civilized  peoples.  It  gave  birth  to  all  the  Semitic  alphabets,  from 
the  Hebrew  to  the  Syrian  and  Arabic,  yet  they  employed  only  the  con- 
sonants. It  gave  birth  to  the  Greek  alphabet  in  which  was  created  the 
vowels,  and  was  thereupon  communicated  to  the  Etruscans,  the  Latins, 
the  SLiv  and  Germanic  peoples,  and  so  all  over  Europe. 

The  Greeks,  after  some  hesitation  and  trial,  tiimlly  determined  for 
all  these  languages  and  peoples  the  system  of  alphabetic  writing  from 
left  to  right.  The  Phenician  alphabet  spread  to  the  east  and  sonth,  as 
well  as  to  the  north  and  west.  It  gave  birth  to  the  Aramean,  to  the 
ancient  Hindoo,  and  so  to  the  modern  alphabets  of  India.  Indeed, 
with  the  exception  of  China  and  Japan,  and  their  dependencies,  to  all 
those  of  Asia.  Whatever  of  ideographic  or  hieroglyphic  writing  these 
peoples  may  have  employed,  they,  with  the  exception  noted,  only  used 
an  alphabet  descended  from  the  twenty-two  letters  of  the  Phenicians. 

The  alphabetic  writing  descending  from  the  PhoBuician  alphabet  is 
divided  into  three  branches  : 

(1)  The  Semitic  alphabet,  which  is  written  from  right  to  left  and  has 
no  vowel.  The  principal  of  these  are  the  Phceuician,  from  which  is  de- 
rived the  Punic  and  Neopunic,  the  ancient  Hebrew,  the  Aramean,  which 
gave  birth  to  the  Nabatean,  the  Palmyreniau,  the  Hebrew  Carr^,  to 
the  Syriac  and  the  Arabian,  and  Unally  the  alphabet  Himyarite  and 
Ethiopian. 
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(2)  The  European  aliihabets  which  are  aH  derived  from  the  ancient 
PhoBnician  by  the  intermediation  of  the  Greek. 

(3)  The  alphabets  of  India  and  of  Pehlevi.  which  descended  at  a 
comparatively  recent  date  from  the  Araraean. 

1.  Semitic  alphadrt. 
Hebrew  alphabet. 

12.  Pillar  Daibou ;  with  an  iusoriptioii  of  M^sa,  king  of  Moab,  about  87.5  B.  C. 

This  is  placed  at  the  head  because  of  its  importance,  for  it  is  one  of  the  most 
ancient  alphabetic  inscriptions  known  (but  see  Mr.  W.  Flinder  Petrie's  dis- 
coveries of  18^9  at  Kabun,  in  which  he  iiuds  many  possibly  alphabetic  signs 
of  the  Xllth  dynasty,  2600  B.C.).  One  can  recognize  in  the  foregoing  in- 
scription the  relationship  of  different  Hebrew  letters  with  those  of  the  Phcciii- 
cian  and  Archaic-Greek  alphabets.  Cast  given  by  the  Louvre  Museum,  which 
possesses  the  original. 

Phctnician  alphabet. 

13.  Bronze  cup  dedicated  to  Baal  Lebanon  (the  god  of  Lebanon),  by  King  Hiram,  800 

to  1000  B.  C.   The  original  is  at  the  Biblioth^que  Nationale  (Cabinet  des  M<S- 
dailies). 

14.  An  inscription  engraved  on  one  of  the  colossuses  of  Ipsauiboul  by  a  mercenary  of 

Psammetic,  650  to  (lOO  B.  C.    Cast. 

15.  Cyprus.    Inscription  bilingual,  PlKenician  and  Cyprian  of  Idalie  of  the  year  4 

of  the  King  Melekjaton,  375  B.  C.    Cant  from  the  original  in  the  British 
Museum. 

16.  Sardinia.    An  inscription  trilingual  on  bronze,  engraved  on  the  base  of  an  altar 

weighing  100  pounds,  given  to  Esculapius  by  Clion. 

17.  Carthage.    Punic  writing  anterior  to  200  years  B.  C.   An  ex- vote  toTanit  in  form 

of  a  tower. 

18.  1.  Idem.    Fragment  of  the  tariff  of  sacrifices  of  Carthage. 

2.  Idem,    A  dedication  of  a  sacred  abbatoir. 

3.  Malta.    Dedication  of  a  temple  of  Ganios. 

All  casts. 

19.  Malta.    A  bilingual  inscription,  Phcenician  and  Greek,  which  furnished  to  Abbe 

Barthelemy,  about  1760,  the  key  to  the  Phasnician  alphabet.    200  to  150  B.  C* 
Cast.    Gift  of  the  Louvre  Museum. 

20.  A  fnneral  vase  from  the  cemetery  of  Hatrnmdte  (Sonsse),  Tunis;  with  inscription 

painted  in  characters  of  running  hand.     156  to  50  B.  C. 

Translation :  '^  This  urn  contains  the  bones  of  latanmelek,  son  of  Bomilcar, 
son  of  Abdmelbari,  the    •    •     *     »    Gift  of  Colonel  Vincent. 

21.  Another  funeral  vase  from  the  same  cemetery,  with  painted  inscription.     Gift  of 

Colonel  Vincent. 

22.  Keopunic  writing  of  the  Roman  epoch.    Cabinet  of  Corpus  Insoriptionum  Stmiti' 

carum, 

Aramean  alphabet. 

Id  its  origin  the  Aramean  alphabet  is  confounded  with  the  PhcBnician 
alphaDet,  which  gave  birth  to  it.  But  soon  the  tail  to  the  letters  were 
made  longer,  then  were  bent  to  the  left  that  they  might  be  joined  to  the 
following  letters.    At  the  same  time  the  head  of  the  letters  became 

H.  Mis.  129,  pt.  2 43 
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modified,  and  the  writiug  took  more  the  character  of  running  hand,  of 
which  we  find  the  complete  development  in  the  Arabic  writing. 

23.  ADoieot  Arameau  writiug  in  relief.    iDacription  of  Teiina,  Central  Arabia,  die- 

covered  by  Mr.  Cb.  Hubor,  assassinated  at  Djedda  in  1684.  A  pillar  com- 
memorativc  of  the  installation  of  the  cult  of  the  god  Telem  of  Hagam  at 
Teima.  On  the  left  side  of  the  pillar  is  the  image  of  the  god,  and  below, 
the  priest,  which  makes  him  an  offering  upon  an  altar  with  the  legend 
'*  Seleuisazab,  Priest.^'    Cast,  gift  of  the  Louvre  Museum. 

24.  An  ancient  Arameau  inscription  found  by  Ch.  Huber  at  Teima. 

25.  Aramean  inscription  of  the  north  of  Arabia  by  Ch.  Huber. 

26.  Aramean  alphabet  from  E^ypt.    A  funeral  pillar  from  Vatican.     Persian  epoch 

500  to  300  B.  C.  Cast  given  by  M.  Fr.  Lenormant  to  the  cabinet  of  Corpui 
Inecriptionum  Semiticarum. 

27.  Nabatean  writing,  from  100  years  B.  C.  to  300  A.  D.    In  use  by  the  populations 

of  the  north  of  Arabia  before  the  time  of  Mahomet.  Original,  found  at 
Teina,  Arabia. .   By  Ch.  Huber. 

28.  Idem, 

29.  Palmyrian  inscription,  bilingual,  from  the  Mns6e  dn  Capitol.  236  years  A.  D. 

This  is  a  consecration  of  a  silver  statue  to  the  gods  Aglibol  and  Malakbel. 
Cast.    Original  the  property  of  Marquis  de  Vognd. 

30.  Palmyrian  inscription.    A  votive  altar  dedicated  to  the  god  Malakbel.    Musde  of 

the  Capitol.    Cast.    Original  the  property  of  Marquis  de  Vogu^. 

31.  Hebrew  Carr^,  about  150  B.  C.    Jewish  inscription  from  Jafifa.    Fifth  or  sixth 

century  A.  D.    Cast. 

32.  Arabian   writing.    Specimens  of  manuscript  Coufique  and    Neskis,  from  the 

mosque  Kairouan,  Tunis. 

2.  European  alphabet. 

33.  Archaic-Greek,  derived  from  the  ancient  PhcBuician.   Treaty  of  the  Arcadians  with 

the  El4en8  d^Uera  600  to  5(H)  B.  C.  Facsimile.  The  original  is  engraved  on 
a  bronze  plate. 

34.  Archaic -Greek.    The  law  of  Gortyne,  500  B.  C.    An  inscription  boastrophedoo, 

that  is  to  say,  going  alternately  from  right  to  left  and  from  left  to  right. 
Cast,  gift  of  the  Louvre  Museum. 

35.  Etruscan  inscription.     Cast,  gift  of  Louvre  Museum. 

36.  Archaic-Latin,  derived  from  the  Phcfinician  by  the  intermediation  of  the  Greek. 

Bronze  placque  discovered  in  1866-'t)7  near  Gibraltar.  Decree  of  Paul  Emelie 
according  libeity  to  the  slaves  of  the  Ilastcnses  who  occupied  the  tower  of 
Lasceta,  then  the  property  of  their  town  and  territory.  190  B.  C.  Cast,  gift 
of  the  Louvre  Museum. 

37.  Trilingual  inscription;  Greek,  Latin,  and  Phrcnician.    Engraved  on  the  base  of 

a  bronze  altar  of  the  weight  of  100  pounds.  This  was  an  offering  to  the  great 
Doctor  Esculapius  (Esmoun  Merre),  by  Clion.  **  Because  he  heard  his  voice 
and  was  cured.''  150  to  130  B.  (\  Heliogravure  from  Sardinia.  A  cast  of  the 
original  was  shown  in  the  PhcBuician  section.  No.  16. 

38.  An  Equestrian  iucription  of  the  time  of  the  Republic.    Cast  from  the  Louvre 

Museum. 

The  runic  characters  of  Scandinavia  are  probably  the  latest  manifes- 
tation of  the  alphabetic  writing  in  antiquity.  It  may  be  called  the  last 
fossil  alphabetic  writing.  They  had  two  grand  epochs  or  divisions  both 
of  which,  however,  belonged  to  the  iron  age.  The  characters  were  es- 
sentially different,  so  much  so  that  a  knowledge  of  one  does  not  enable 
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one  to  read  the  other.  The  more  ancient  is  the  most  difficult.  The  ear- 
liest one  dates  from  before  the  Ghristiau  era  to  about  400  A.  D. ;  the 
second  begins  with  the  fifth  century  and  continues  to  the  beginning  of 
history,  aud  corresponds  to  the  Viking  period. 

3.  Indian  alphabets. 

» 

39.  SaoHcrit.    Indian  alphabet  d'Acoka.     Semitic  origin  which  gave  birth  to  the 

D<Svauagart,  and  to  aU  the  modern  alphabets  of  India.  Third  century  B. 
C.  Facsimile  of  iubcription  of  Bhabra,  after  M.  Senart,  Asiatic  Journal, 
April-June,  1^87. 

40.  Alphabet  Indo-Bactrien  from  the  northwest  of  India,  derived  from  the  Aramean. 

Facsimile  of  an  inscription  dated  the  second  year  of  Kanichka.  First  cen- 
tury A.  D. 

HiMYARiTB  ALPHABET. —  Writing  of  the  ancient  peo2}le  of  South  Arabia  from    third 

century  B.  C,  to  third  century  A.  D, 

41.  A  votive  altar.    Incense  bnrner. 

42.  Idem. 

43.  Dedication  of  a  statue  of  i^old  to  the  God  Talab-Ryam  by  a  family  of  Raidanites 

in  recognition  of  the  aid  he  had  given  to  them  in  a  war  between  the  tribes 
of  Saba  and  Raitan  against  their  enemies  the  Himyarites. 

44.  An  inscription  with  bas-relief.    The  heads  of  the  three  personages  are  shown. 

Their  names  are  given  in  the  inscription.  Translation:  Tomb  of  Yah  mad 
Kachfankan,  Harat,  and  Khalkarib. 

45.  Votive  inscription ;  pedestal.    Cabinet  Corpus  inscription  Semiticarum. 

46.  Berber  writing.    A  funerary  bilingual  inscription ;    Latin  aud  Berber.    Corp. 

Inscr.  Sem. 
47  and  48.  Neopunic  inscription  with  bas-reliefs.    Corp.  Inscr.  Sem. 

49.  Bas-relief,  fragment  from  Teima,  Arabia.    By  Ch.  Huber.    Original. 

In  order  to  complete  the  chart  of  the  ancient  writing  Philip  Berger 
made  an  attempt  at  the  reconstitntion  of  a  Phoenician  pillar  with  its 
ornaments  and  accessories. 

50.  Reconstitntion  of  the  pillar  of  Byblos,  Phoenicia. 

This  pillar  bears  an  inscription  commemorative  of  the  construction  of  a 
portion  of  the  temple  of  Byblos  by  the  Yehaumelek.  Above  the  inscription 
is  a  bas-relief  representing  the  scene  of  the  dedication.  The  Goddess  '*Lady 
of  Byblos  (Baalat  Gebal) "  is  seated  on  a  throne.  She  is  represented  after  the 
character  or  appearance  of  the  Egyptian  goddess  Hathor.  Her  head-dress 
is  of  two  wings  of  the  Guinea  fowl  which  surmount  two  horns  supporting  a 
disk.  In  her  left  hand  is  a  scepter,  while  her  right  is  raised  in  sign  of  bene- 
diction. Opposite  the  king  is  Yehaumelek  in  Persian  costume  standing,  and 
in  the  posture  of  prayer,  offers  to  the  goddess  the  "  cnp  of  deliverance.'' 
The  inscription  explains  the  scene.  Itennmerat^s  the  constructions  made  by 
the  king  to  the  goddess,  because  every  time  that  he  had  invoked  her  aid,  she 
had  heard  his  prayers  and  had  answered  them  for  his  good.  The  inscription 
terminates  with  a  prayer  of  the  king  in  which  he  invokes  the  benediction  of 
the  goddess  on  him  and  his  reign.     '^For  he  is  a  just  king.'' 

The  restorations  were,  first,  the  disk  of  sold  snrrounded  by  serpents  that 
was  inserted  at  the  top  of  the  bas-relief;  second,  the  two  horns  supporting  a 
disk  which  surmounts  the  monument ;  third,  the  traces  of  color  on  the  ba9- 
relief ;  the  vase  of  libations  with  its  two  elegant  handles. 
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This  pillar  is  placed  on  two  lioos  of  stone,  which  were  found  at  the  same 
time  and  in  the  same  place,  and  which  evidently  had  formed  part  of  the 
mounuient.  These  lions  were  loaned  for  this  purpose  by  their  owner,  M.  de 
Clercq,  who  kindly  gave  permission  to  make  the  casts  of  the  pillar,  and  as- 
sisted in  the  reconstruction  of  the  monument. 

It  might  bo  of  interest  and  value  to  continne  this  history  of  writing 
by  quotations  or  condensations  from  the  latest  literature  uyMu  the 
subject,  among  which  might  be  mentioned  the  history  of  the  alpha- 
bet by  Canon  Isaac  Taylor,  Bosuy's  Les  Ecritures  Figuratives  des  Dif- 
ferent«  Peuples  Ancieus  et  Moderne8,and  Essai  sur  la  Propagation  de 
I'Alphabet  Phenicien  dans  PAncien  Monde,  by  M.  Francois  Lenormant, 
but  the  purpose  of  this  paper  being  rather  a  report  upon  anthropology 
at  the  French  Exposition,  would  not  admit  thereof.  I  cau  not,  how- 
ever, conclude  this  sub- 
ject without  calling  to  the 
attention  of  the  reader 
the  late  discoveries  made 
by  Mr.W.  Flinders  Petrie 
at  Kahun  in  the  Faynm, 
Egypt,  of  many  huudred 
specimens  of  marks  or 
characters  upon  the  pot- 
tery, and  occasionally 
upon  the  wooden  toys, 
ornaments,  or  imple- 
ments found  by  him  and 
assigned  to  the  i>eriod  of 
^   ««   „    .^,    ,  ,  .  .    ,  ^    ^  .         ,*..    the  twelfth  dynasty,  2600 

Flo.W.-rossiblealphabi'tio  characters.   (From  Kahun,  twelfth     -^    ^^  ,    .•:     ""•^Jj-^^" 

dynasty,  Efiypt.    Discovered  by  Mr.  Flinders  Petrie.   Probably     I^«  C^-)  and    identified  by 
the  earliest  alphabetic  characters  known— 2600  U.  C.)  (lio    pyramids     bllilt    bv 

Usertesen  II.  I  have  mentioned  those  marks  in  my  description  of  these 
Egyptian  objects  purchased  by  me  from  Mr.  Petrie  at  London,  and  now 
displayed  in  the  National  Museum.  Tracings  of  some  of  them  are 
shown  in  Fig.  99. 

AMULETS. 

The  polished  stone  hatchet  is  recognized  almost  sill  over  Europe  as 
an  amulet  i>rotective  against  lightning.  It  is  called  in  many  languages 
"the  stone  of  lightning,"  or  "thunder  stone."  This  belief  pervades 
western  Europe,  and  it  is  no  uncommon  thing  for  peasants  to  deny  any 
knowledge  of  the  polished  stone  hatchet,  because  they  do  not  know  it 
by  that  name.  Many  of  these  hatchets  were  drilled  for  suspension. 
In  this  way  they  were  intended  to  be  carried  sometimes  about  the 
neck  or  on  the  person,  or  occasionally  are  hung  at  the  bed  head  or 
near  it,  with  other  votive  offerings.  When  not  drilled, they  are  put  in 
any  ledge  in  the  stones  of  the  fireplace,  occasionally  laid  upon  the 
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mantel  over  the  fireplace,  or  may  be  inserted  in  a  crack  at  the  outside 
of  the  door.  The  general  belief  is  that  these  stones  come  from  the 
heavenn  in  the  flash  of  lightning,  and  one  person  declared  that  his 
polished  stone  hatchet  had  descended  therefrom  in  a  streak  of  light- 
ning in  his  presence,  that  he  had  seen  it  strike  in  the  neighboring  field, 
and  upon  his  going  to  the  place  he  found  the  hole  and  extracted  there- 
from this  hatchet,  still  hotj  and  that  he  had  kept  it  ever  since.  It  is 
needless  to  say  that  he  positively  refused  to  part  with  it  at  any  price. 

The  flint  arrowheads  come  within  the  same  category,  and  many  times 
a  flint  chip  is  used  to  which  is  attributed  the  same  virtue.  The  arrow- 
heads were  not  drilled.  Sometimes  they  were  in  their  original  condi- 
tion, but  many  times  they  were  mounted  in  silver  and  the  mounting 
arranged  with  a  ring  for  suspension.  Drawings  of  these  are  given  in 
Mr.  John  Evans's  '^Ancient  Stone  Implements  of  Great  Britain,"  in  de 
Mortillet,  Cartailhac,  etc. 

In  Brittany  a  common  amulet,  but  one  of  great  power  and  regarded 
with  great  veneration,  is  the  one  called  the  pierre  du  croix^  the  stauroliie 
by  the  United  States  mineralogists,  but  staurotite  by  the  French;  a 
mineral  which  crystallizes  in  the  form  of  a  cross,  not  always  at  right 
angles,  but  frequently  so.  This  is  regarded  as  a  token  from  God  in 
favor  of  the  religion  of  the  country,  and  is  given  to  these  his  chosen 
people  as  a  recognition  of  their  piety  and  religious  fervor.  There  are 
several  quarries  of  these  in  Brittany,  one  near  Auray.  There  they  are 
gathered  and  mounted  by  the  jewelers  and  sold  as  amulets.  I  saw  in 
the  jeweler's  window  in  one  of  the  streets  of  that  town  a  slab  of  min- 
eral containing  these  staurotites  embedded  therein  in  their  natural 
state.  It  was  about  12  inches  wide  and  IG  inches  long  and  had  in  it, 
if  I  remember  rightly,  forty  or  fifty  of  these  specimens.  It  was  re- 
garded with  great  veneration,  would  not  be  sold  at  any  price,  but, 
nevertheless,  was  exposed  in  the  window  and  served  as  a  sign  by 
which  the  owner  did  a  good  business  at  selling  the  single  ones  mounted. 

There  were  others  of  the  same  nature,  which  are  cr3'stallized  in  the 
star  shape,  and  they  are  regarded  in  the  same  way.  We  have  in  the 
National  Museum  full  series  of  both  kinds,  some  from  the  United  States 
and  others  from  Europe.  They  are  considered  as  a  talisman  against 
shipwreck,  drowning,  and  hydrophobia,  and  are  a  cure  for  sore  eyes. 
When  not  mounted  as  a  pin  or  a  ring,  they  are  placed  in  a  small  sachet 
or  bag  and  so  worn  occasionally  around  the  neck  or  in  the  pocket. 
They  are  of  various  sizes  and  lengths,  from  an  inch  down  to  less  than  a 
quarter. 

In  Italy  the  coral  is  an  amulet  to  guard  its  owner  against  the  evil 
eye. 

These  are  the  principal  objects.  The  others  dwindle  in  importance, 
but  are,  of  course,  considerable  in  number  and  much  relied  on  for  their 
efficacy  and  virtue. 
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♦**?8ed  and,  beiner  **"' 

Beads,  pearls,  etc.,  are  of  in^^caiuitsiis.  Commoa  ground  glass  in 
facets  is  a  favorite.  The/.  »id  r  >;aped  as  beads  and  are  arranged  on  a 
string  and  usually  worn  ^  ^^rv  >  I'lar.  A  particular  one  at  the  exposition 
came  from  Locmariaquer  i'bihaii.  It  was  endowed  witb  great  medi- 
cal properties.  It  was  a'  e  for  diseases  of  the  throat,  diphtheria,  that 
kind  of  scrofula  called  th'  Mai  du  roi^  because  it  is  believed  thatthis  dis- 
ease can  be  cured  by  t\iH  roi  (king)  if  he  simply  touches  the  patient. 
There  are  beads  of  othci*  material.  This  form  seems  to  have  a  high 
reputation  in  this  neighborhood.  They  should  be  of  different  materials 
in  the  same  string  or  collur.  Those  of  amber  are  precious  and  are  con- 
sidered of  great  value  and  virtue.  I  have  myself  three  or  four  coming 
from  that  country,  a  halt  an  inch  long  and  five-eighths  of  an  inch  in 
diameter,  which  havebet^n  worn  until  half  the  substance  has  gone,  when 
the  holes  have  been  filled  with  lead,  bushed  as  one  might  say,  and  a 
new  hole  drilled.  The  standard  number  of  beads  on  a  string  for  the 
greatest  efYiCiicy  is  seven  or  nine,  and  to  make  them  complete  one 
should  be  of  rock  crystal.  The  belief  of  the  peasants  in  the  virtue  of 
these  is  widespread.  They  are  passed  from  hand  to  hand  where  need- 
ful throughout  the  country.  Every  midwife  is  provided  with  a  string 
of  these  beads,  and  all  careful  mothers  will  provide  or  hire  a  string  of 
them  to  be  worn  by  their  chihlren  as  they  approach  the  age  of  puberty. 

Limonitc  concretions  {Pierre  de  In  grossense)  in  the  form  cf  a  hollow 
ball  with  detiiched  pieces  inside  are  of  great  virtue  during  gestation. 
The  patella  and  similar  shells  are  deemed  of  great  benefit  to  nursing 
women  and  aiding  in  the  secretion  of  the  infantile  food. 

The  common  people  of  France,  Belgium,  Ireland,  and  other  countries 
in  Europe  have  a  great  veneration  for  their  priests  and  a  high  regard 
for  their  religion.  Therefore  medals  and  votive  offerings  are  employed 
extensively.  These  medals  have  been  blessed  by  the  mother  church  and 
80  are  worn  not  as  any  particular  talisman,butasan  omen  of  goo<l  luck, 
a  preventive  against  the  powers  of  evil,  and  a  constant  reminder  of  one's 
vows  to  the  church.  They  may  be  made  in  the  form  of  a  coin  with  a 
hole  or  ring,  or  they  may  be  oval  that  they  can  bear  an  image  of  the 
Virgin.  They  are  made  of  different  metals,  the  most  common  being 
lead  or  zinc,  then  of  silver  and  occasionally  of  gold. 

The  Totive  offerings  given  in  thankfulness  and  remembrance  of  mercy 
and  benefits  received  are  many.  Those,  of  course,  could  not  be  gath- 
ered and  represented  at  the  exposition,  because  they  are  deposited  in 
the  churches  and  other  sacred  places.  Occasionally  they  may  be  found 
in  the  common  churches,  but  the  more  sacred  the  church  and  the  more 
renowned  for  its  sanctity,  the  greater  the  number  of  these  votive  offer- 
ings. I  have  seen  them  in  the  church  and  at  the  spring  of  Madonna  de 
la  Laghetto,  near  La  Turbie,  on  the  mountain  just  above  Monaco,  and  in 
the  extreme  southeast  of  France.  They  are  to  be  found  almost  without 
number  at  the  grotto  and  church  of  Lourdes  in  the  extreme  southwest 
of  France,  and  I  have  seen  them  by  the  hundred  in  the  church  of  Sainte 
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!  Anued'Auray  in  the  north we^.   ,.      ,  "fTjese  votive  offerings  may 

^.be  of  almost  any  kind,  from  a  picture  c,  r';^  'uinated  writing  down  to 
f  the  crutches  and  canes  which  have  be  .  .^  'wn  away  because  their 
I  need  had  ceased,  the  invalid  having  bi  ^  ^  ired  by  the  miraculous 
:  Interposition  of  the  particular  saint.  The  c  W  jonest  votive  offering  is 
!  a  representation  of  the  particular  part  which  ..ad  been  effected  and  on 
which  the  cure  was  made.  The  foot,  the  arm,  1^0  head,  or  the  leg  may  be 
reproduced  in  wax,  in  miniature,  and  suspended  from  the  wall  or  framed 
in  and  around  the  statue  of  the  particular  b^^nt  to  which  the  cure  is 
ascribed.  I  have  never  counted  the  number  (lius  exposed  and  do  no 
more  than  to  guess  at  it  from  their  appearance.  I  should  say  of  those 
thus  exhibited  at  the  Sainte  Anne  d'Auray,  one  thousand  would  be  a 
moderate  estimate.  The  collection  of  M.  l^onnemere  contained  a  num- 
ber of  these  votive  offerings  from  Belgium. 

A  favorite  talisman  in  Brittany  is  a  small  key,  cast  or  struck,  and 
made  usually  of  cheap  metal,  as  is  the  medals.  These  keys  and  medals 
or  charms  represent  the  virtues  of  the  different  saints,  and  are  sup- 
posed to  carry  with  them  efficacy  from  his  blessing.  They  are  found 
distributed  throughout  Brittany,  and  are  for  sale  by  the  peddlers  or 
merchants  at  all  the  fairs  and  pardons  in  the  province.  The  people 
ascribe  to  each  one  key  or  medal  its  particular  virtue.  St.  Eli  and  St. 
Anthony  are  guardian  saints  of  all  animals;  St.  Comely  is  the  guard- 
ian saint  of  horned  cattle.  On  theroa<l  from  Quimperl^  to  Pont  Aven 
is  a  spring  of  St.  Eli,  and  every  peasant  who  passes  gives  his  cattle  or 
animals  to  drink  of  this  spring.  The  church  of  St.  Comely  is  at  Car- 
nac,  and  in  the  harvest  moon  of  August  the  cattle  are  driven  by  their 
owners  to  the  churchyard  and  spring.  They  are  decked  with  garlands 
and  flowers  and  beautiful  greens,  and  it  is  a  grand  holiday,  or  rather 
holinight.  Cattle  of  the  neighborhood,  whenever  sick  or  ailing,  are 
driven  to  the  well  or  this  spring.  If  not  able  to  go,  the  water  will  be 
carried  to  them. 

Of  the  medals  and  coins,  of  which  I  spoke  a  moment  ago  as  being 
sold  throughout  the  country  at  the  pardons^  a  particular  one  to  be  men- 
tioned is  that  of  St.  Mathurin  du  Moncontonr.  It  is  in  the  form  of  a 
cone,  round  at  the  summit,  the  top  of  which  is  surmounted  by  a  head 
with  nimbus  and  terminates  in  a  ring  for  suspension.  It  is  in  honor 
of  the  saint,  who  is  supposed  to  have  great  power  and  authority'.  His 
chief  virtue,  however,  would  be  regarded  as  that  of  self-denial,  for  it  is 
generally  believed  that  he  Aurait  pu  etre  le  bon  Dieu  sHl  cut  voulu 
mau  il  a  craint  que  cela  peut-etre  lux  causdt  trap  de  tracas — might  have 
been  God  if  he  had  so  willed,  but  he  feared  it  would  cause  too  much  of  a 
fracas. 

There  is  told,  in  the  Bulletin  of  the  Soci^t6  d' Anthropologic  at  Paris, 
a  curious  story  of  the  cure  of  St.  Brieuc,  who  distributed  to  the  children 
of  the  parish  some  of  the  round  ivory  chips  or  disks  used  as  counters 
for  games  of  cards.    These  came  in  time  to  be  regarded  as  amulets 
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which  the  priest  had  billed  and,  bein%*;5iirried  by  the  children,  were 
considered  as  a  preventive 3f  lufttSSfiifd  worms  in  children.  They  are 
called  Olifants^  and  are  soU  fit  a  comparatively  high  price.  The  wife 
of  the  letter-carrier  at  Cjp^jty  hired  hers  out  at  vingt  cinq  centimes — 5 
cents  a  seance  or  day.  ^jnoug  other  things,  they  will  care  broken  ribs. 

There  were  three  vii^te  collections  of  amulets,  charms,  and  talis- 
mans displayed  at  the  exposition,  and  one  of  divinities.  The  former  are 
the  property  of,  and  were  collected  by,  M.  Joseph  Belucci  of  Perugia, 
Adrien  de  Mortillet  of  Paris,  Lionel  Bonnemere  of  Belgium  ;  and  the 
latter  by  Clement  Kubbens. 

They  numbered  from  four  hundred  or  five  hundred  pieces  in  a  col- 
lection down  to  one  hundred.  They  were  arranged  in  proper  order  and 
with  the  classification  and  catalogue  of  their  respective  powers  and 
localities. 
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Frank  M.  Chapman.    Oh  the  eastern  forms  of  Geothlypi9  triclMs. 

The  Auk,  vii,  No.  1,  January,  1890,  pp.  9-14. 

Gfothlypis  trichoi  ignota,  snbspp.  nov. 
Frank  M.  Ciiap.man.    On  the  winter  distribution  of  the  Bobolink  (Dolichonyx  oryzi- 
voi'u8)f  with  remarks  on  its  routes  of  migration. 

The  Auk,  vii,  No.  1.  January,  1890,  pp.  39-44. 

(See  also  under  Clarence  B.  Riker. ) 
F.  W.  Clarkk.    Administrative  report  as  chief  chemist. 

Eighth  Annual  Report  of  the  U.  S.  Geological  Survey,  1886-*87  (1889).  pp.  189-193. 
F.  W.  Clarkk.    Tiie  calculation  of  atomic  weights. 

Bull.  Chem.  Soe.  of  Washington,  No.  5. 1889-'90. 
F.  VV.  Clarkk.    A  note  on  orthography  and  nomenclature. 

Chemical  Xe^cs,  i-xi.  1890,  p.  3(J. 
F.W.  Clarkk.    A  report  of  work  done  in  the  Division  of  Chemistry  and  Physics, 
mainly  during  the  fiscal  year  1886-1887. 

Bull.  U.  S.  Geological  Survey,  No.  55, 1889. 

F.W.Clarke.    A  report  of  work  done  in  the  Division  of  Chemistry  and  Physics 
mainly  during  the  fiscal  year  1^87-18f<8. 

Bull  r.  8.  Geological  Survey,  No.  60,  1889. 
F.  W.  Clarkk.    Quart<^rly  abstract ts  of  papers  upon  atomic  weights. 

Journal  of  Analytical  Cheinittry. 
F.  W.  Clarkk.    "  Element. '' 

Watte'  Dictionary  of  Chemistry,  now  edition  (London^,  1889.  pp.  427-430. 
F.  W.  Clarkk.    A  new  occurrence  of  (iyrolite. 

Amer.Jonr.Sci.,  November,  1889,  200  Separat-es. 
F.  W.  CiJiRKK.    A  Theory  of  the  Mica  Group. 

Amer.Jour.Sci.,  November,  1889,  200  Separaten. 
F.  W.  Clarkk.    The  relative  abundance  of  the  chemical  elements. 

Bull,  Phil.  Soe.  of  Washington,  XI,  p.  131. 
F.  W.  Clarkk.    The  meteorite  collection  in  the  U.  S.  National  Museum;  a  cataiogQO 
of  meteorites  represented  November  1,  188(5. 

Report  of  the  Smithsonian  Institution,  Part  ii,  1886  (1880),  pp.  255-260. 
F.  W.  Clarkk.    Keview  of  Grove  and  Thorp's  Chemical  Technology. 

Public  Opinion,  January  4,  1890. 
F.  W.  Clarkk.    Report  on  the  Department  of  Minerals  in  the  U.  S.  National  Miisenni, 
1880. 

Report  of  the  Smithsonian  Institution,  il,  1886  (1889).  pp.  237-238. 
F.  W.  Clarkk.    Report  on  the  Department  of  Minerals  in  the  I  J.  S.  National  Muacuni, 
1887. 

Report  of  the  Smithsonian  Institution  (U.S.  National  Museum),  1887  (1889),  pp.  149-150. 
F.  W.  Clarkk  and  E.  A.  ^chnkider.    Ueber  die  cheniische  Constitution  des  Talks. 

Bericht^  der  Deutsch.  Chem.  Geseli,  xxiii,  p.  1537. 
J.  W.  Collins.    Suggestions  for  the  employment  of  improved  types  of  vessels  in  the 
market  fisheries,  with  notes  on  British  fishing  steamers. 
Bull.  U.S.  Fish  Com.,  vm,  pp.  175  192,  Pl.xvi-xxvii. 

DiscuHses  the  typc8  of  vcs-seU  used  in  tlio  tlsheries  and  suggests  improvements  io  their  foitD* 
riff,  otc.    AIho  diHcusaos  stoamerH  u.Hcd  in  the  fisheries  of  Great  Britain,  with  a  vi»«t»» 
their  introduction  into  this  country. 
'J'he  originals  of  some  of  the  illustrations  accompanying  this  paper  will  be  inoorp«c<^ied  i^ 
the  exhibits  of  the  section  of  naval  architecture  in  the  U.  S.  National  If  uaenm. 
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J.  W.  Collins.    Report  upon  the  operations  of  the  U.  S.  Fish  Commission  sohooner 
Grampus  from  June  5,  1886,  to  March  15,  1887. 

Annual  report  of  the  U.  S.  Communioner  of  Fieh  and  FUherieif,  Part  xiv,  1^86  (1880),  pp.  701- 

720. 
DescriboA  invoatiKations  off  the  eastern  coast  of  the  United  States,  during;  which  many  fishes 
and  marine  ioTertebrates  were  taken. 
£.  D.  CoPR.    Scientific  results  of  explorations  by  the  U.  S.  Fish  Commission  steamer 
Albatross  (published  by  permission  of  Col.  Marshall  McDonald,  U.  8.  Commis- 
sioner of  Fisheries).    No.  iii.    Report  on  the  batrachiaus  and  reptiles  collected 

in  1887-1888. 

l*roc.  U.  S.  Nat.  Mus.,  XII,  1889  (1890),  pp.  141-147. 

Twenty-six  species  treated  of,  the  followinfc  being  described  as  new :  Zaehtenus  roteus  from 
Pataffonia,  type  IT.  8.  Nat.  Mus.,  No.  1512G:  Paludicola/renata  from  Chili,  type  No.  15129; 
Phyllodactylut  leei.  type  No.  14957,  and  Tropidurut  lemnUeatut,  type  No.  14945,  both  from 
the  Galapagos  Islands. 
E.  D.  CoPK.    The  Batrachia  of  North  America. 

BttttSi,  U.  S.  Nat.  Mu9.,  1889,  8  vu.,  pp.  1-525.    pi.  1-lxxxvi;  figs.  1-119. 
Charles  B.  Cory.    The  Birds  of  the  West  Indies,  including  all  species  known  to 
occur  in  the  Bahama  Islands  and  Greater  Antilles,  the  Caymans,  and  the  Lesser 
Antilles,  excepting  the  Islauds  of  Tobago  and  Trinidad.     Published  by  Estes  &, 

Lauriat,  Boston,  Mass.,  188D. 

8  vo,  pp.  324,  2  maps,  and  numerous  wood-outs  in  the  text. 
John  Merlk  Coulter.     Upon  a  collectiou  of  plants  made  by  G.  C.  Nealley  in  the 
region  of  the  Rio  Grande,  in  Tox!ih,  from  Brazoi  Santiago  to  El  Paso  County. 
Contributions  from  the  U.  S.  National  Herbarium,  I,  No.  2,  pp.  29-61. 

Twenty -two  now  species  and  fifteen  varieties  are  described  by  Coulter,  Vasey,  Scribner,  and 
Yasey  and  Scribner. 

John  Merlk  Coulter  and  Joseph  Nelso  n  Rose.    Notes  on  North  American  Um- 

heUifer(P.    I. 

The  Botanical  Gaiette,  xiv.  pp.  274-284. 

Described  as  new,  Peucedanum  Ilaseei,  P.  Torreyi,  P.  evittatum,  P.  Lemmoni,  P.  Plummerm 
Eryngium  Lemtnoni,  Eulophus  Parishii,  var.  temata.  Varum  Lemmoni,  Tctniopleurum 
(genus),  and  T.  HoweUii. 

John  Merle  Coulter  and  Joseph  Nelson  Rosk.    Notes  on  North  American  Urn- 
hellifer(F.     II.  ^ 

The  Botanical  QateUe,  xv,  p.  250. 

Described  as  new,  Hydrocotyle  Bonariensis  var.  Texana^  Arracaeia  DonnM-Smithii  (with 
plate). 

John  Mkrlk  Coulter  and  Joseph  Nelson  Rose.    A  new  genus  of  Umbelliferce. 

Ths  Botanical  Oazettc,  xv,  pp.  15-16. 

DonnelUmUhia  Ouatemaletitis  is  described  (with  plato)  as  a  new  genus  and  species. 
Frederick  Vernon  Coville.     Revision  of  the  United  States  species  of  the  genus 

Fuirena. 

Bulletin  of  the  Torrey  Botanical  Club,  xvii,  pp.  1-18. 

An  early ^lescribed  form  given  a  new  name,  Fuirena  squarrota  var.  brstriseta ;  and  the  fruit 
of  all  the  species  figured. 
WiLUAM  Hkaley  Dall.    A  preliminary  catalogue  of  the  shell-bearing  marine  mol- 
Insks  and  brachiopods  of  the  southeastern  coast  of  the  United  States,  with  illus- 
trations of  many  of  the  species. 

Bua.  37,  U.  8.  Nat.  Mus.,  1889,  8vo,  pp.  1-221,  pi.  i-lxxiv. 

This  publication  comprises,  besides  the  introductory  remarlcs,  a  bibliography  of  literature  re- 
lating to  the  mollnsk  fauna  of  the  region ;  a  skot<:h  of  the  general  arrangement ;  tables 
showing  the  bathymetric,  geographic,  and  geologic  distribution  on  the  southeastern  coast 
of  the  United  States  and  adjacent  region  of  the  brachiopods,  pelecypods,  schaphopods, 
pteropods,  ahell-bearing  gastr<ipo<Is,  and  ccphalopods,  with  illustrations  of  six  Iiuudred 
and  twenty  species,  by  ovt>r  a  thounand  figures  on  seventy-four  plat(*8.  Those  are  followed 
by  a  summary  showing  the  standing  of  the  various  groups  in  relation  to  each  other  as  ex- 
hibited by  the  tables;  by  a  full  explanation  in  detail  of  ejich  )>la(o.  and  a  complete  alpha* 
betical  ind«x.  The  conclusion  is  mached  that  the  fauna  of  this  part  of  the  coast  includes 
about  1,635  shell-bearing  mollusks,  to  which,  if  the  naked  gastropods,  betcropods,  and 
cepbalopods  were  added,  the  total  mollusk  fauna,  after  all  allowan(*<'S  were  made,  would 
probttUy  r«Mh  at  leaat  1,800  species.    Although  this  volume  is  chiefly  a  c&\a\av3'«  v^^vol 
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William  Healky  Dall— Contiuued. 

iconojrraph}',  it  Heems  proper  to  call  attention  to  the  fact  that  the  arrangemeni  adopted 
includes  very  extensive  revision  of  the  classification  until  lately  in  oommon  nae,  and  aa 
attempt  has  been  made  in  the  gastropods,  as  well  as  in  the  bivalvea,  to  incorporate  snch 
changes  as  the  progress  of  recent  years  has  shown  to  be  necessary  or  adviaable,  tb<»  remit 
being  something  decidedly  different  from  the  obsolete  claasiflcation  to  be  found  in  most 
catalogues  or  manuals  accessible  to  students. 

William  Healey  Dall.    Note  on  two  Helices  new  to  the  fauna  of  the  United  States. 

The  Nautilus,  ill,  No.  3,  July,  1889.  pp.  25, 26. 

Determines  the  presence  and  distribution  in  Florida  of  Helix  (Microconut)  casca  Goppy  and  S. 
(If)  granum  Strfbel. 
William  Hkaley  Dall.     On  the  genus  Corolla  (Dall.). 
The  NautUus,  ill,  No.  3,  July.  1889.  pp.  30,31. 

Shows  that  Oymbuliopgut  PeUeneer  is  synonymous  with  OoroUa  Dall,  and  that  the  latter  Dime 
should  be  adopted 
William  Healey  Dall.    Note  on  Crepidula  glauca  Say. 
The  NautUuM,  in,  No.  9,  January,  1890,  pp.  98, 99. 

Shows  that  the  shells  commonly  referred  to  C.  glauca  S.iy  are  either  the  depressed  normal 
form  of  C.  convexa  Say,  or  young  specimens  of  C.  fomicata  Lam,  and  that  the  name 
glauca  had  better  be  ignored  in  the  future. 
William  Healey  Dall.    On  a  now  upccies  of  Tylodina, 

The  Xautilui,  III,  No.  li,  March,  1890,  pp.  121, 122. 

Shows  that  the  mollusk  obtained  by  the  U.  S.  Fish  Commission  on  the  northern  border  of  the 
Gulf  of  Mexico,  off  Florida,  and  a  rthell  doubtfully  referre<l  to  Tylodina  or  Umbraculum  in 
the  report  on  the  gastropoda  of  the  Blake  expedition,  are  identical  and  form  a  spocies  of 
Tylodina  new  to  science,  for  which  the  name  T.  americana  is  proposed. 
W^iLLiAM  Healey  Dall.    The  Bebring  Sea  controversy. 

Xeic  York  Evening  Post,  July  10,  1889. 

A  letter  calling  attention  to  certain  historical  facts  bearing  on  the  question. 

William  Healey  Dall.     Deep-sea  mollnsks  and  the  conditions  nnder  which  they 
exist. 

Proc.  Biol.  Soc.of  Washington,  \,  1890,  pp.  1-22. 

An  addre8.H  delivered  at  the  ninth  anniversary  meeting  of  the  Biological  Society  uf  Washiai;- 
ton,  November  16,  1889. 

William  Healey  Dall.    On  the  hinge  of  Pelecypods  and  its  development,  with  an 
attempt  toward  a  better  subdivision  of  the  group. 
Amer.  Jour.  Hci. ,  xxxviii.  December,  1889,  pp.  445-462.  • 

A  paper  discuHsiug  the  dynamic  ):rene{iis  of  hinge  characters  and  proposing  a  new  daasiflcs- 
tiou  of  the  bivalve  molhisks. 

William  Hkaley  Dall.     Bering. 

The  Xation,  XLlx.  No.  1275,  December  5,  1889,  p.  454. 
A  review  of  Lauridseu's  Life  of  Bering,  translated  by  J.  E.  01»on. 
William  Healey  Dall.    Scientific  results  of  explorations  by  the  If.  S.  Fish  Com- 
mission  steamer  Albatross,  No.  vii.    Preliminary  report  on  the  collection  of  mol- 
luHca  iind  brachiopoda  obtained  in  1887-1888. 

Proc.  U.  S.  Nat.  Mus.,  Xli,  No.  773,  March  7,  1890,  pp.  219-362,  pi.  v-xiv. 
This  report  coiufiriscs  a  disciiHsion  of  the  conditions  of  life  in  the  deep  sea,  with  special  refer- 
ence to  their  bearing  ou  niuUuHcaii  life;  a  discussion  of  the  mechanics  concerned  in  tli* 
hinge  of  bivalve  mollusks  and  its  development,  with  an  attempt  toward  a  better  cluaifi- 
catiou  of  the  group,  and  lastly  a  report  on  the  forms  collected. 
William  Healey  Dall.    On  dynamic  inlluences  in  evolution. 

Proc.  Biol.  Soc,  of  Washington,  vi.  pp.  1-10,  issued  separately  May  8,  1890. 
A  statement  of  the  author's  position  in  regard  to  the  views,  sometimes  tormed  Neo*Lamarck- 
ian,  for  which  the  term  "dynamic  evolution  "  is  here  proposed. 
William  Healey  Dall.    A  critical  review  of  Bering's  first  expedition,  1725-1730, 
together  with  a  translatiou  of  his  original  report  upon  it,  with  a  map. 
XaL  Ocog.  Mag.,  ii.  No.  2,  Juno,  1890,  pp.  1-57. 

A  review  of  the  expedition,  its  causoH,  the  circumst^tnces  under  which  it  was  made,  theU^ 
erature  to  which  it  gave  ri^e,  and  an  estimate  of  Ha  geographical  resalts.  together  iriv 
Bering's  original  report  now  first  translated  from  the  Russian  language,  and  a  fiustlBil* 
of  his  first  publiahed  chart. 
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William  Healky  Dall.    Types  fossiles  de  I'Eocene  clu  bassiu  de  Paris,  r^cemmeDt 

d^convertes  en  Ameriqiie. 

Bull  de  la  Sloe.  ZcA'tl.  de  France,  xv,  Juue,  1890,  pp.  97, 98. 

Extract  from  a  letter  to  Dr.  Paul  Fischer,  coiumiiiiicated  to  the  Society  by  the  latter,  an* 
uouncinj;  the  discovery  in  the  lowe^it  Eocene  of  Alabama  ami  Mississippi,  conformably 
overlyinf^  the  Upper  Cretaceous,  of  gigautic  species  of  CeriUiium  like  those  of  the  Paris 
basin.  Also  in  the  Lower  Eocene  of  Texas  of  a  species  of  Terebellum  which,  as  well  as  the 
Ctrithiuinf  is  a  typo  hitherto  unknown  to  the  American  Tcitiary. 
William  Healky  Dall.     Description  of  a  new  Hpecies  of  land-shell  from  Cnba, 

Vertigo  Cubana. 

Proc.  U.  8.  Sat.  Mm.,  xil.  No.  790,  June,  1890.  pp.  1,  2 :  figs.  1.  2. 

A  (loAcription  of  a  remarkable  species  of  Vertigo  from  the  island  of  Cuba,  of  which  the  nearest 
is  found  in  the  Hawaiian  Islands. 
William  Hkaley  Dall.    Administrative  report  to  the  director  of  the  U.  S.  Geologi- 
cal Survey. 

Eujhth  AnnvMl  Report  of  the  U.  S.  Geological  Surcey,  1886  (1890).  pp.  181-184. 
Tliis  comprise:)  the  annual  report  of  the  work  of  the  Division  of  Cenozoio  Paleontolof^y  of  the 
U.  S.  Geological  Survey,  under  the  charge  of  the  writer,  is  Paleontologist. 
William  Healky  Dall.    Report  on  the  Deiiartuient  of  Mollnsks  (inclndiug  Ceno- 
zoic  Fossils)  in  the  U.  S.  National  Mnsenui,  188(). 

Report  of  the  Smitheonian  Inetitution,  n,  1886,  (1889),  pp.  173-179. 
William  Hkaley  Dall.   Report  on  the  Department  of  Mollnsks  (including  Ceuozoic 
Fossils)  in  the  U.  S.  National  Museum,  1887. 

Report  of  the  Smithsonian  Inetitution  (V.  S.  National  Musenm),  1887  (1889),  pp.  111-115. 
Fredkric  p.   Dewky.      Report  on  the  Department  of  Metallurgy  and  Economic 
Geology  in  the  U.  S.  National  Museum.  1886. 

Report  of  the  Smithtonian  Institution,  u,  1886  (1889),  pp.  24S-252. 
Frederic  P.   Dkwey.      Report  on  the  Department  of  Metallurgy  and  Economic 
Geology  in  the  U.  S.  National  Museum,  18>^. 

Report  0/  the  Smithsonian  Institution  (IT.  S.  National  Museum),  1887  (1889),  pp.  155-158. 
Jonathan  Dwight,  Jr.    The  Horned  Larks  of  North  America. 
TA^  Auk,  vn.  No  2,  April,  1889,  pp.  13S-158,  8vo.,  1  map. 
Otocoris  alpestris  adusta,  O.  a.  merrilli,  and  O.  a. pallida  Towns,  snbspp.  nov. 
Henry  Edwards.    Bibliographical  catalogue  of  the  described  transformations  of 
North  American  Lepidoptora. 

BuU.  35  U,  S.  Nat  Mus.,  1889, 8vo.,  pp.  1-147. 
Carl  H.  and  Rosa  S.  Eigenmann.    Notes  on  some  California  fishes,  with  descrip- 
tions of  two  new  species. 

l*roe.  V.  8.  Nat.  Mus.,  XI,  Sept  3, 1888,  pp.  463-466. 

Qobius  townssndi  sp.  nov.,  and  Lepidogobius gilberti  sp.  nov.,  are  described  for  tlie  first  time. 
Carl  H.  and  Rosa  S.  Eigenmann.    On  the  genesis  of  the  color  cells  of  tishes. 

West  Amer.  Scientist,  July,  1889. 
Carl  H.  and  Rosa  S.  Eiornmann.    Notes  from  the  San  Diego  Biological  Labora- 
tory, I.     The  fishes  of  Cortez  Banks. 
West  Amer.  Scientist,  October,  1889. 
Carl  H.  and  Rosa  S.  Ei<;enmann.    Notes  from  the  San  Diego  Biological  Labora- 
tory, IL     1.  Additions  to  the  fauna  of  Cortez  Banks.    2.  Additions  to  the  fauna 
of  San  Diego,  with  notes  on  some  rare  species.     3.  Fishes  of  A\,liia  Springs, 
Napa  County,  California.    4.  Fishes  of  Allen  Springs,  Lake  County,  California. 
5.  The  young  stages  of  some  Selachians. 
West  Amer.  Scientist,  November,  1889. 
Carl  H.  and  Rosa  S.  Eigenmann.    A  review  of  the  Erythrininw. 

Proc.  Cat  Acad.  Sei.,  ii,  Nov.  8, 1889,  (Ser.  n). 
Carl  H.  and  Rosa  S.  Eigenmann.    A  revision  of  the  edentulous  genera  of  Curi- 
matin(P. 

Annals  N.  T.  Aead.  8eL,  iv,  November,  1889. 

Cabl  H.  and  Rosa  8.  Eigenmann.    Notes  from  the  San  Diego  Biological  Labora- 
tory, III.    6.  Additions  to  the  fauna  of  San  Diego. 
Froe.  Cfal  Aead. 8ei.,  nr, March,  1889.  (Sir.  n). 
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Carl  H.  and  Rosa  S.  Eioenmann.    Notes  from  tlie  San  Diego  Biological  Lftbon- 
tory,  in.    7.  Description  of  a  new  species  of  Euprotomicrua. 
Proc.  Cal.  Acad.  Sci..  May  28,  1890. 
Carl  H.  and  Rosa  S.  Eigenmann.    Notes  from  the  San  Diego  Biological  LaUoni- 
tory,  iJi.    8.  Description  of  a  new  species  of  Sebastodet. 
Proc.  Cat.  Acad.  Set ,  May  28.  1890. 

Carl  H.  and  Kosa  S.  Eigenmann.    Notes  from  the  San  Diego  Biological  Labora- 
tory, III.    9.  On  the  genus  Clevelandia. 
Amer.  Nat,  October,  1889. 

Carl  H.  and  Rosa  8.  Eigenmann.    Notes  from  tbe  San  Diego  Biological  Labora- 
tory, III.     10.  Tbe  development  of  MicrometrM  aggregate. 
•Aintr.  J\^a^,  October,  1889. 

Carl  XL  and  Rosa  S.  Eigenmann.    Description  of  a  fossil  species  of  SehoMtodea,  - 

Zoe,  I,  No.  1,  March,  1890.  p.  16. 

Carl  H.  and  Rosa  S.  Eigenmann.    Evolution  of  the  cat-fisbes. 

Zoe,  I,  No.  1,  March,  1890,  p]>.  10-15. 

Carl  H.  and  Rosa  S.  Eigenmann.    Tbe  Barracuda. 

Zoe,  1,  No.  2,  April,  1890,  p.  55. 
Carl  il.  and  Rosa  S.  Eigen.mann.    Tbe  Point  Loma  blind  fish  and  its  relatives. 
Zo0, 1.  No.  3,  May,  1890,  pp.  6.'>-72. 

Carl  H.  and  Rosa  S.  Eigenmann.    Preliminary  not«s  on  South  American  Nematog- 
nafhi. 

Cal  Aead.  Sci.,  Ii.  Anj:^Rt  18, 1889. 

Carl  H.  and  Rosa  S.  Eigenmann.    A  review  of  tbe  Scicenidcpof  America  and  Europe. 

Report  U.  8.  Oominiisimier  o/  Fish  aiid  Fuherieg,  1886,  pp.  343-451,  pi.  4. 

D.  G.  Elliott.    A  study  of  the  goniiH  Dendrornie  and  its  species. 

The  Auk,  vri,  No.  2,  April,  1890,  pp.  160-189. 
Barton  W.  Evermann.    (See  under  David  Starr  Jordan). 
Walter  Faxon.    Notes  on  North  American  Craylisbes,  family  Aataoido!, 

Proc.  V.  S.  Nat  Mut.  Xll.  No.  785. 1889  (1890),  pp.  019-634. 

Thirty  spocieA  arc  euuinenit4>d  with  notes  and  donrriptions.    Onespocien,  Oambarui evermanni, 
is  do8cril>ed  as  new.    It  is  from  the  EscAnibia  liiver  at  Floniaton.  Florida.    Nearly  all  of 
the  8po(;ies  are  represented  iu  the  coUee.tion  of  the  National  Mnsouro. 
J.  Walter  Fkwkes.     Report  on  tbe  Mednsje  collected  by  tbe  U.  S.  Fish  Commission 
steamer  Albatross  in  the  ro<;ion  of  the  Oulf  Stream  in  ISB-'j-'HO. 

Annual  Heporto/the  V.  8.  OommUtionfr  of  Fiih  and  Fisheries,  Part  xiv,  1886  (1889),  pp.  513-536, 

pi.  1. 
One  genus  and  two  species  are  described  as  new.    Other  forms  are  described  witbont  beinj; 
naniei,  and  full  notes  are  giren  on  some  of  the  known  species.    The  new  genas  and 
species  are  as  follows :  Pleurophyta,  Pleurophynn  inntjnif,  Pegantha,  sp. 
Theodore  Gill.    Tbe  **  Hatchery  "  of  tbe  sun-fisb. 

Nature,  XL,  p.  319,  August  1,  1889. 

Theodore  Gill.    Nest  building  of  the  sun-flsk  (Lepomin(e). 

Ft>rc$tand  Strfam,  xxxiil,  August  8,  1889,  p.  43. 
Theodore  Gill.    Nesting  of  tbe  black  bass. 

Forettand  Streaw,  xxxili,  September  19.  1889,  pp.  103-164. 
Theodokk  Gill.    On  tbe  classification  of  the  mail-cheeked  fishes. 

Proc.  V.  S.  Nat.  Mue.,  xi,  Septoml»er  25,  1888  (1889),  pp.  587-592. 

Theodore  Gill.    Gleanings  among  the  Pleuroneciids^  and  observations  on  the  name 
PleuronecU'8. 

Proc.  r.  S.  Nat.  Mut.,  xi,  September  25.  1888  (1889),  pp.  593-GOO. 
Theodore  Gill.    Note  on  tbe  genus  Spheroidcs. 

Proc.  U.  S.  Nat.  Jfu#.,  xi.  September  25. 1888  (1889),  pp.  607-608. 
Theodore  Gill.    The  Haloaauroid  fishes  typical  of  a  Npecial  order  (Lyopomi), 

American  Naturalitt.  xxili,  November,  1889,  pp.  1015-1016. 
Theodore  Gill.    Tbe  Notacanthid  fishes  as  representatives  of  a  peouliar  order 

(Ileteromi). 

American  Naturalist,  xxni.  November,  1889,  pp.  1016-1017. 

Theodore  Gill.    The  families  of  ribbon-fishes. 
American  Naturalitt,  xxiv.  May,  1890.  pp  481-482. 
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('iiAKLES  H.  Gilbert.    Description  of  a  uew  species  of  Bathymaster  (B,  jordani)  from 
Piiget's  SouikI  and  Alaska. 

rroe.  U  S.  Nat.  Mm.,  xi,  September  20,  1888  (188»),  p.  554. 
Chaklrs  H.  Gilbert.    A  list  of  fishes  from  a  small  tributary  of  the  Poteau  Kiver, 

Scott  (*onuty,  Arkansas. 

Proc.  U.  S.  Xat  Mti*.,  xi,  September  25,  1888  <  1 889),  pp.  009-610. 
Charles  H.  Gilbert.     Notes  on  the  occurrence  of  GiUichlhya  y-cauda  at  San  Fran- 
cisco. 

Proc.  U.  S.  Nat  Mus.,  xn.  Aagast  28,  1889,  p.  363. 
G.  Brown  Goode.    The  literary  labors  of  Benjamin  Franklin. 
Proeeedingt  of  the  American  PhUoeophical  Society,  xxvil,  1890. 
8vo.  pp.  1-21. 

An  addrega  delivered  before  the  American  PhiloHophical  Society  on  April  17,  1890,  on  the 
occasion  of  the  commemoration  of  the  one  hundredth  anniversary  of  the  decease  of  ita 
illaHtrioos  founder  and  first  president. 
G.  Brown  (iOode.     The  Origin  of  the  National  Scicntitic  and  Educational  Institu- 
tionH  of  the  United  States. 

8vo.  1-112  (9.>-202). 

Reprinted  from  the  papers  of  the  American  Historical  Association. 
G.  Brown  Gooi>e.    Museum  History  and  Museums  of  History. 

8  vo.,  pp.  2o3  (497)-276  (519). 

Read  before  the  American  Historical  Association  in  WashiuKton,  D.  C  ,  December  26-28, 1888, 
and  reprinted  from  the  papers  of  the  Association. 

G.  Brown  Goode.    The  color  of  fishes. 

Science,  xv,  No.  374,  April  4, 1890,  pp.  211-213, 3  t^xt-tignres. 

Alrio  printed  in  the  Transactions  of  the  American  Fisheries  Society. 

G.  Brown  Goode.    Report  upon  the  couditiou  and  progress  of  the  U.  S.  National 
Muf^euniy  1886. 

Report  of  the  SrnWteonian  rtutitution,  ll,  1886  <1889),  pp.  VUI  +  842. 

G.  Brown  Goode.     lieport  upon  the  condition  and  proj^ress  of  the  U.  S.  National 
Museum,  1887. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Museum),  1887  (1889),  pp.  XVHI  -f  771. 
J.  H.  GiTRNEY.    The  Northern  Falcons. 

The  Ibis,  I,  ser.  6,  January,  1889,  pp.  U3~144. 
Gilbert  D.  Harris.     Note  on  the  occnrrenoe  of  the  genus  TerebeUum  in  American 
tertiary  deposits. 

The  American  QeUogist,  May,  1890,  p. 315. 

Note  on  the  occurrence  of  a  species  of  Terehellum,  a  genus  hitherto  uultnown  in  the  American 
tertiarlea.  in  collections  from  the  Eoooue  of  Texus  in  the  U.  S.  National  Museum. 
Paul  Haupt.  ^  The  Semitic  sounds  and  their  transliteration. 
Beitrage  zur  Assyriologie,  l,  pp.  249-267. 

Defines  the  character  of  the  Semitic  sounds  and  proposes  a  uniform  system  of  transliteration. 
Paul  Haupt.    The  serai-vowel  u  and  ». 

Beitrage  zur  Assyriologie,  I,  pp.  293-300. 
Paul  Haupt.    Additions  and  corrections. 

Beitrage  zur  Assyriologie,  I,  pp.  313-329. 

Paul  Haupt.     List  of  abhreviations. 
Beitrage  zur  Assyriologie,  I,  pp.  362-368. 

RoMYN  Hitchcock.    The  preparation  of  Japanese  lacquer  and  the  manufacture  of 
Wakasa  lacquer  ware. 

Proe.   U.  8.  Nat.  Mus.,  XT,  September  3,  1888  (1889).  pp.  473-479 
KoMYN  Hitchcock.    The  action  of  light  on  silver  chloride. 
Amer.   i^hem.  Jonr.,  XI,  October,  1889,  pp.  474-4H0. 

Very  thin  til)ors  of  finely  divided  silver  chloride  were  obtained  on  stiips  of  thin  glass  and 
exposed  to  sunlight,  some  in  a  current  of  hydro^ron.    others  iu  tlie  free  air.     A  loss  of 
weight  amounting  to  about  6  per  cent  of  the  chloride  was  observed.    The  experiments 
tend  to  prove  that — 

1.  There  is  a  loss  of  chlorine  iu  sunlight  amounting  to  at  least  6  per  cent. 

2.  The  loss  in  weight  is  equal  to  the  weight  of  chlorine  set  free,  as  shown  by  direct  experi* 

ment. 

3.  There  is  no  formation  of  oxychloride.    The  research  is  not  complete,  but  the  results  ha>^« 

been  esteblished  by  sabsequent  work. 
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ROMTN  Hitchcock.    ShiDto— the  religion  of  the  Japanese. 

A  general  review  of  oor  knowledge  of  the  original  faith  and  mythology  of  the  Japanese  as  set 

forth  in  the  ancient  records. 
Not  yet  published  in  fnll.    Abstract  published  in  the  Proceedings  of  the  Am.  Assn.  Adr.  Sd., 

Aagust.  1889. 
Read  before  Section  H  of  the  Anier.  Assn.  Adv.  Sci.,  Toronto,  August,  1889. 
Read  also  before  the  Anthropological  Society  of  Washington  on  November  4,  1889. 
RoMTN  Hitchcock.    Notes  on  eclipse  photography. 

Anthony's  Photographic  Bulletin,  XX,  November  23,  1889,  pp.  C80-€84. 

Contains  saggestions  regarding  the  photographing  of  the  corona :  also  a  few  notes  on  the 
appliances  devised  for  the  Eclipse  Expedition  to  Japan  in  1888. 
RoMTN  Hitchcock.    Comparison  of  Eikonogen  ami  Pyrogallol  as  photographic 

developers. 

AnthMiy's  Photographic  BnUeHn,  xx,  Deoember  14,  1889,  pp.  710-715. 
KOMYN  Hitchcock.    A  method  of  mounting  photographic  prints  withoat  cockling. 

Anthony'8  Photographic  BulUHn,  xxi,  February  8,  1890,  pp.  74-76. 
RoMYN  Hitchcock.    Preparation  of  microscopical  mounts  of  vegetable  textile  fibers. 

Report  o/the  Smithtonian  IneHtution,  li,  1886  (1889),  pp.  657,  658. 

RoMTN  Hitchcock.    List  of  specimens  of  textiles  and  fabrics  in  the  reference 
series  of  the  Section  of  Textile  ludnstries  in  the  II.  8.  National  Museam. 
Report 0/  the  Smithsonian  Institution,  l\,  1886  (1880),  pp.  649-655. 

ROMTN  Hitchcock.    Report  on  the  Section  of  Foods  and  Textiles  in  the  U.  S.  Na- 
tional Museum,  1886. 

Report  of  the  Smithsonian  Institution,  u.  1886  (1889),  pp.  113-118. 
Thkodor  Holm.    Notes  on  Hydrocotyle  americana  L, 

Proc.  U.  8.  Nat.  Mus.,  xi,  September  3, 1888  (1889),  pp.  455-462.    Two  pUtes. 
William  H.  Holmes.     A  quarry  workshop  of  the  flaked-stone  implement-makers 
in  the  District  of  Columbia. 

The  American  Anthropologist,  ill,  No.  1.  January,  1890,  pp.  1-26. 

This  paper  deeoribes  the  explorations  of  an  ancient  quarry  where  qnartsite  bowlders  wen 
obtaine<l  for  the  manufacture  of  implements.  It  is  shown  that  one  form  only  was  pro- 
duced, a  heavy  leaf-shaped  blade  from  1  to  5  inches  in  lenf^tli,  and  that  this  was  probably 
the  "blank"  from  which  knives  and  arrow  points  were  to  bo  made.  The  conclusion  It 
reached  that  there  is  no  evidence  pointing  to  the  existence  in  the  Potomac  Valley  of  any 
other  people  than  the  Indian. 
William  H.  Holmes.    On  the  evolution  of  ornament — an  American  lesson. 

The  American  Anthropologist,  iii,  No.  2,  April,  1890,  pp.  137-146. 

This  is  a  discussion  of  the  eloniontary  sta<;e8  of  the  decorative  art,  and  especially  of  the  in* 

fluences  exerted  by  technique  in  the  textile  and  ceramic  arta  upon  the  forms  of  such  nata- 

ral  objects  as  happened  to  be  utilized  in  embellishment. 
William  H.  Holmes.    A  West  Virginia  rock-shelter. 

The  American  Anthropologist,  Hi,  No.  8,  July,  1890,  pp.  217-223. 

The  rock-shelter  described  owes  its  chief  interest  to  the  series  of  well  preserveil  pictograpbt 

engraved  and  painted  upon  the  walls.    The  work  is  comparatively  recent  and  is  attributed 

to  the  Algonkian  peoples. 

William  H.  Holmes.    Report  on  the  Section  of  American  Aboriginal  Pottery  in  the 
U.  8.  National  Museum,  1886. 

Report  of  the  Smithsonian  Institution,  1886  (1889),  Part  li,  pp.  97-99. 

William  H.  Holmes.    Report  ou  the  Section  of  American  Aboriginal  Pottery  in  the 
U.  S.  National  MuHeuin,  1887. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Museum),  1887  (1889),  pp.  77, 78. 

William  T.  Hornaday.    How  to  collect  mammal  skins  for  purposes  of  study  and 
for  mounting. 

Report  of  the  Smithsonian  Institution,  1i,  1886  (1889),  pp.  659-670. 

William  T.  Hornadat.    The  extermination  of  the  American  Bison. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Museum),  1887  (1889),  pp.  367-648. 

Walter  Hough.    Notes  on  the  archfuology  of  Easter  Island. 
The  American  Naturalist,  xxiv,  October,  1890,  pp.  877-888. 
Based  on  the  collections  of  the  U.  8.  S.  Mohican  in  1884. 
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ALTER  Hough.   The  preservation  of  museum  specimens  from  insects  and  the  effects 
ofdampuess. 

Report  of  the  SmiUiMonian  Tnstitution  (IT.  S.  NatioLal  Museum).  1887  (1889),  pp.  549-558,  4 

flares. 
Description  of  mnseuin  insect  pests  and  treatiuAnt  of  specimens  by  prrveutives.    Solutions  for 
pMsoning.  and  figures  illustrating  the  apparatus  used  in  applying  poison. 
:land  O.  Howard.    A  newly  imported  elm  insect. 
Insect  Life,  ii,  August,  1889,  pp.  34-41, 7  figures. 

Announces  the  discovery  in  four  localities  in  the  United  StAtest  of  Goggyparia  ul mi  Geoff.,  a 
European  Coccid.    Describes  and  figures  the  different  stages  and  brings  out  several  new 
points  in  the  life-history,  from  observations  made  by  the  author  at  WashingtoD.  and  by 
Mr.  J.  G.  Jack  at  Cambridge. 
[LAND  O.  Howard.    Honors  to  American  Entomology. 
Insect  Life,  li,  August,  1889,  pp.  54, 55. 

Announcement  of  Professor  Riley's  election  as  Hon.  Fellow  of  the  Entomological  Society  of 
London,  with  statement  of  other  Americans  previously  so  honored.    Also  anuouncos  that 
Professor  Riley  has  been  created  Chevalier  of  the  Legion  of  Honor. 
iLAND  O.  Howard.    The  hymenopterous  parasites  of  North  American  butterflies, 
including  a  section  npon  the  Microgasters  by  C.  V.  Riley. 

The  butter/lies  of  the  eattem  United  States  and  Canada  with  especial  reference  to  New  England, 

by  S.  H.  Scudder,  Part  xil,  October,  1889,  pp.  J 869-1911,  PI.  88, 89. 
Comprises  introduction,  list  of  hosts  and  parasites,  European  hymenopterous  parasites  of 
butterflies  common  to  Europe  and  North  America,  analytical  table  of  families,  analytical 
table  of  genera,  descriptions  of  species.    Sixty  species  are  described,  of  which  eighteen 
are  new. 
:land  O.  Howard.    Annotated  catalogne  of  the  insects  collected  in  1887-1888. 
Scientific  results  of  explorations  of  the  U.  S.  Fish  Commission  steamer  AlhatroBS. 
Proc.  U,  S.  Nat.  Mus.,  xil,  December,  1880,  pp.  185-216.    Extra  No.  771. 

Contains  lists  of  hemiptera  identified  by  P.  R.  U  hler,  orthoptera  by  L.  Bruner,  diptera  by  S.  W. 
WiIliston,lepidoptera  by  W.J.  Holland,  mallophaga  by  H.  Osbom,  other  insects  by  M.  L. 
Linell,  araohnida  by  G.  Marx,  myriapoda  by  C.  H.  Bollman 

iLAND  O.  Howard.    Association  of  Economic  Entomologists.    First  annual  meet- 
ing. 

Insect  lAfe,  ii,  December,  1889,  pp.  177-184. 

Full  report  of  the  meeting  held  in  the  rooms  of  the  Department  of  Insects  of  the  National 
Museum,  November  12, 13, 14,  1889. 

:land  ().  Howard.     Irrigation  and  injurious  insects. 
iMect  Ltfe,  II,  January  and  February,  1890,  pp.  215-222. 

A  general  summary  of  the  influence  of  irrigation  upon  the  ravages  of  injurious  insects  origi- 
nally drawn  up  for  the  information  of  the  Senate  Committee  on  Irrigation. 

:laxd  O.  Howard.    Some  new  parasites  of  the  grain  plant  louse. 
Insert  Life,  ii,  January  and  February,  1890.  pp.  24G-248. 3  figures. 

Describes  the  following  new  species  parajtitic  on  Siphonophora  avence¥\^\ir. :  Pachyneuron  mi- 
cans,  Megaspihis  niger,  and  Eneyrtus  websteri. 

xand  O.  Howard.    A  sketch  of  Professor  Riley. 

The  Farmer's  Magazine  ( London),  i,  Nos.  4, 5,  January  and  February,  1890,  pp.  237-241 .    Portrait. 
A  biographical  sketch  of  C.  V.  Riley. 

'.LAND  O.  HowAKD.     A  waspish  love-struggle. 

Entomoloffica  Americana,  vi.  No.  2,  February,  1890,  p.  33. 

Account  of  observations  by  Col.  John  Bowles  on  the  curious  polyandrous  coition  of  a  large  ves- 
l>id,  probably  either  SpJ^ecius  tpeciosus  or  Monedula  Carolina. 

:land  O.  Howard.    Two  npider-egg  parasites. 
Insect  Life,  II,  March,  1890,  pp.  2C9-271, 2  figures. 

Describes  the  following:  Acoloides  n.  g.  (Proetotrupidce)  saitidis  n.  sp.  from  eggs  of  Saitis  puUx, 
and  Biras  americanus  n.  sp.  from  undetermined  eggs  of  nn  Epeirid. 

!LAND  O.  Howard.    Note  on  the  hairy  eyes  of  some  hymenoptera. 
Proc.  Entom.  Soc.  Washington,  l.  No.  4.  May  15, 1890,  pp.  195,  lOG. 
Enumerates  the  families  and  genera  of  hymenoptora  in  which  hairy  eyes  have  been  found, 

adds  several  to  the  list,  and  discusses  the  morphological  significance  and  systematic  value 

of  these  hairs. 
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Leland  O.  Kowahi).    Note  on  the  uioiith-parU  of  the  American  cockroach. 

I'foc.  Kntom.  Sov.  Wiuhimjton,  I,  No.  4,  May  15, 1890,  pp.  216-218. 

DescriUoN  in  dotiiil  thtu  inoiith-part»of  P^nplaneta  anitrieana  and  particularly  a  aclerite  in  tlie 

form  of  a  dentate  diptiin  at  the  haso  of  the  tooth  of  the  W.inia,  bAretofore  unnoticed  ud 

not  found  in  /'.  oricntalU. 

Leland  O.  Howard.     AuthorsUip  of  the  family  Myinand(e. 
Proc.  Eniom.  Soc.  Wathington.  i,  No.  4,  May  15, 1890,  p.  221. 

Pain  forth  proof  to  nhow  that  Ilaliday  (not  Ashmoad)  is  the  original  proposer  of  Jfymariito  m 
a  family  name. 
Leland  O.  Howard.    A  few  additions  and  corrections  lo  Scndder'a  Nomenclator 
Zoo  logic  118. 

Proc.  Entom.  8oc.  Washington,  i,  No.  4,  May  15, 1890.  pp.  258, 259. 
Leland  O.  Howard.    Bibliography  of  American  Economic  Entomology. 
Insect  TAfe.  n,  May  and  June,  1890,  p.  335. 

Editorial  notice  of  the  i>nblic4ition  and  announcement  of  the  jicope  of  parts  I,  ir.  III,  and  index 
of  the  Bibliography  of  American  Economic  Entomology. 
Leland  O.  Howard.    Additional  note  on  Hpider-egg  parasites. 
Iihteet  Life,  ii.  May  and  June,  1890,  p.  359. 

Kec4>rdH  the  fact,  communicated  by  Mr.  W.  II.  Harrington,  that  Trichasitu  e-lavalut  is  a  Bmts, 
and  givcH  additional  Iocalitic»  for  It.  ainericanut  aud  Acoloideu  aaitidU. 

Leland  O.  Howard.    A  North  American  Axima  and  itM  habits. 

Insect  Life,  li,  May  and  June,  1890.  p)>.  365-367,  3  figures. 

DiscuHses  the  roIatiouHhipA  of  Axima  Wallcer  and  the  validity  of  the  subfamily  Azimiiur 
Cameron  and  descril>e8  Axima  zahriskie  from  North  America,  roared  by  Rev.  J.  L.  Zabhs- 
kie  from  nests  of  Ceratina  dupla.    (See  under  Chaile.i  V.  Riley.) 

W.  H.  Hm>soN.    (See  nnderP.  L.  Sclater.) 

Joseph  F.  .Tames.  On  the  Maqnoketa  shales  and  their  correlation  with  the  Cincin- 
nati gronp  of  son th western  Ohio. 

Amer.  Geol.,  V,  1890,  pp.  335-35€:  postscript  on  p.  394. 

This  paper  presents  a  reviow  of  the  rofenniccH  to  the  Hhalos  of  Iowa  and  tho  adjoining  States. 
It  .nlso  pri'sents  tlio  results  of  a  visit  made  t-o  fhe  typical  locality  in  low*,  discusses  the 
oxtennion  of  tlio  Ciocinnati  series  westward,  as  shown  by  the  records  of  deep  wells,  aod 
notes  the  reseniblaue.es  in  palcoutological  features.  The  coaclusion  is  reached  that  the 
Ma(|Uokcta  shales  are  the  direct  continuation  of  the  Cincinnati  series  of  rocks. 

David  Stark  Jordan  and  Charlks  Harvkv  Uollman.  Scientilio  results  of  the 
explorations  by  tiio  sfeainer  Albatroftft,  No.  IX.  Catalojrue  of  iishes  collected  at 
Port  Castries,  St.  Liiria,  by  steamer  Albatrosn,  November,  1888. 

Proc.  IT.  S.  Nat.  Mint.,  xil.  July  17.  1890,  pp.  046  652. 

Oorcula  ianctw-lucift^,  new  species. 

David  Starr  Jordan  and  Barton  W.  Evermann.  Description  of  the  yellow-fioDed 
trout  of  Twin  Lakes,  Colorad(». 

Proc.  U.  s.  Nat.  Mtu.,  xii,  December  10.  1889.  pp.  453.  454. 
Salino  mi/Llsg  tnacdonaldi ,  new  species.     (See  under  Charles  Flarvey  Bollman.) 
PniLii*  H.  Kirsch.    Notes  on  a  coUtM'tion  of  tishes  obtained  in  the  Gila  river  at  Fort 
Thotnas,  Arizona,  by  Lietit.  \V.  L.  Carpenter,  IJ.  S.  Army. 
Proc.  U.  S.  Nat.  Mus.,  xi.  Septenil>er  20,  1K88  (1889),  pp.  5:»5  558. 
F.  H.  K.nowlton.    a  revision  of  tlu^  f>jeniis  Arnucarioxylon  of  Krans,  with  compiled 
descriptions  and  partial  syiuuiymy  of  the  species. 
Proc.  U.S.  Nat.  2f  UK.,  XTI.  No.  784,  1H81).  pp.  601-617. 
S.  K.  KoKiii.KR.    A  stroll  thronyjh  the  Peabody  Mu.seiim,  Cambridge,  Massachasetts. 
77j.'  Magazine  of  Art  (London  ami  .Vew  Vork).  Xii,  pp.  393-396.  404-111  ;  xni.  pp.  47-51. 
A  pufuilar  account  of  the  IVaboily  Museuni  of  .Vnierican  archieoio<!y  and  ethnology,  H»rv»rd 
tXni  varsity.  Cambridge,  Massachnsi'tts.   Written  several  years  ago,  but  only  now  pabli«b*l- 
S.  K.  KoKHLER.    Schrotbliitter. 

i'hronik  fiir  vfrvielfiiltigende  Knnst.  n,  No.  9,  September,  18811,  pp.  65-68. 
An  attempt  to  show  that  the  prints  known  as  "Schrotbliitter  "   (dotted  prints,  i^rarMf^ '^ 
manirre  criblee)  are  early  wliitc-liuc  work,  exm^uted,  as  a  rule,  with  the  graver  upon  aietM* 
8.  R.  KoKiiLKR.    Zu  einoni  HolzHchnitt  nacli  Primaticcio. 
Chromk fiir  vervielfdltiQende  Kumt.  ii.  No.  9.  September,  1889. 

Suggesting  the  sevontt«enth  century  and  French  origin  f(»r  a  wood  cat  after  one  of  Theodor  ^ 
Thulden's  etchings,  forming  part  of  "  Les  travaiix  d'LTlys.>te.  dosseignoi  par  le  atox  ^ 
Saint  Martin."  which  is  attributo.l  to  an  au.>.iymou.H  Italian  wood-cntter  of  the  aixte^B^ 
century,  iu  Ilirth  and  Muther's  "  Meistor  Hilz-^chnitto,  "  Part  v,  pi.  157. 
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S.  K.  KoKHLRR.    Callot'8  Groflse  Mist^rea  de  la  GueiTt\ 

Chronik/iir  verviel/altigende  Kumt,  II,  No.  11,  Noveiubcr,  1889,  pp.  81-86. 
A  descriptive  liHt  of  the  editiouH  and  copie.H  of  Uid  serieu  of  etchiuj^B  named  in  the  title. 
8.  R.  KoKiiLKR.    UmrisHe  zu  Goeth«*«  "  Fanst"  voq  Retscli. 
Chronikfur  vtrvielfaUigende  Kuntt,  III.  No.  5.  May,  mtO,  p.  38. 

A  short  communioation  ooooerniDX  an  edition  of  the  neiir>H  named,  dated  1816,  and  not  men- 
tioned in  any  of  the  liaudbooks. 
S.  R.  KoEiiLEK.    Frederick  Jueugling. 

Privately  printed,  "Sew  York,  1890,  without  date  or  place  of  publication. 

Small  4°,  12  pp.;  in  paper  coTen. 

Printed  in  part  also  as  an  introdactiou  to  the  catalogue  of  the  aaction  of  JnenKliof^'a  works. 

he!d  in  New  York  City.  If  arch  3,  1880. 
Biographical  sketch  of  Frederick  Juengling,  the  wood-engraver  (boro,  Leipsic,  October  18, 
1846;  died,  New  York,  December  31,  1888),  with  some  consideration  of  the  part  played  by 
him  in  the  development  of  "  the  now  school.  " 
Gborge  F.  Kunz.    Gum  collectinu  of  the  U.  8.  National  Musenui. 

Report  o/the  Smitfuonian  Institution,  ii,  1886  (1889),  pp.  267-275. 
Edwin  Linton.    Notes  on  Entozoa  of  marine  fiahes  of  New  England,  with  descrip- 
tiouH  of  several  new  species. 

Atmual  Report  of  the  U.  8  Ooinmiteioner  of  Fish  and  Fisheries,  Part  xiv,  1886  (1889),  pp.  453- 

r»ll.    6  plates. 
Studies  made  from  the  FT.  S.  (>oiiimi.siion  of  FIhIi  and  Fisheries,  the  material  being  chiefly  ob. 
tained  in  the  vicinity  of  WimmI's  Hull,  MaMHaciiiisetts.    Sixteen  species  are  described  and 
flgured  :  Oenera — SpongioboUirium.  Grossobothrium,  Phoreiottothriutn;  species— Dt^oCArtfim 
inanubr\forme,  D.alutera',  Spongiobuthrium  variabile,    rhyUobothrium  thysanocephalum- 
OryguuUobothrium  angustum.  Crussobothrixnn  laciniatum,  Phoreiobothrium  {a«tum,  Rhyn- 
ehobothrium  bisuleatum,  Tfxnia  dilatata.  aud  Eehinorynchtts  sagittifer. 
LEVBRF.TT  M.  LoOMis.    The  raven  as  a  South  Carolinian. 
The  A  M*,  VI,  No.  3,  July,  1889,  pp.  277-278. 

Frederic  A.  Lucas.    The  great  auk  in  the  IT.  S.  National  Maseum. 

The  Auk,  VII,  No.  2,  April,  1890.  pp.  203-204. 
{Sfe  under  I^eonhanl  St^neger.) 
Gborge  Marx.    Catalogue  of  the  described  Arantra  of  temperate  North  America. 

Proe.  XT.  8.  Nat  Mus.,  xn.  No.  782, 1889,  pp.  497-594. 

Otis  T.  Mason.    Cradlos  of  the  American  :ihorigines. 
Report  of  the  8inithsonian  Institution,  1887,  n,  pp.  lCl-23.'>. 

This  papor  is  an  illastrato<l  description  of  the  methotls  employed  by  American  aborigines  to 
hold  and  to  transport  their  Italics.    The  special  motive  is  to  enable  the  bioloj^ical  student 
to  examine  into  tlio  causes  of  deformity  seen  in  roost  Indian  skulls. 
Otis  T.  Mason.    How  to  straighten  a  spear  shaft. 
The  American  Anthropohgist,  If,  p.  158. 

AraonfE  some  South  American  tribes  this  is  performed  by  means  of  weights. 
Otis  T.  Mason.    Mnsic  in  Honduras. 

The  American  Anthropologist,  ll,  p.  158. 

The  music  of  Central  America  is  now  of  a  composite  character,  partly  native,  partly  African, 

and  partly  European. 
Otis  T.  Mason.    The  aborigines  of  the  District  of  Columbia  and  the  Jjower  Potomac. 
The  Anuriean  Anthropologist,  n,  pp.  225-268. 

The  introdnction  is  by  Professor  Mason,  and  the  following  contributions  are  also  included : 
The  geologic  antecedents  of  man  in  tiie  Potomac  Valley,  by  W  J  Idcdeo. 
The  paleolithic  period  in  the  District  of  (Columbia,  by  Thomas  Wilson. 

Ancient  village  sites  and  aboriginal  workshops  in  the  District  of  Columbia,  by  S.  V.  Proudflt. 
l*ottery  of  the  Potomac  tidewater  region,  by  W.  H.  Holmes. 
Shell  mounds  of  the  Potomac  and  Wicomico,  by  Elmrr  K.  Reynolds. 
Indian  tribes  of  the  District  of  Columbia,  by  Jarnes  Mooney. 
Discosslon,  by  F.  W.  Putnam. 
(This  symposium  was  calleil  forth  by  the  re4iuirements  of  the  Anthropological  Society  of 

Washington,  the  constitution  calling  upon  the  vir«-preaideut  to  organize  special  work  in 

their  several  departments.) 
Otis  T.  Mason.    The  archieology  of  the  Potomac  tidewater  region. 
Proe.  U.  8.  Not.  Mus.   xn.  March  7,  1890,  pp.  367-370. 
In  thta  region  are  old  camp-sites,  workshops,  soapstone  quarries,  shell  heaps,  and  finds  of  nide 

forma  of  wrought  atone,  believed  by  some  to  be  paleolithic,  by  others  to  be  unfiniahod 

oblecta. 
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Otis  T.  Mason.    The  beginniugs  of  the  carrying  indastry. 

The  American  Anthropologist,  ii,  pp.  21-47. 
Otis  T.  Masox.    The  educatioual  aspect  of  the  U.  S.  National  Museum. 

Notet  supplementary  to  the  Johnt  Hopbine  UniverHty  etudieg  tn  hittofical  and  poUHoil  uienee, 

1890.  No.  4. 
An  address  to  students  of  Johns  llopkins  University  to  call  their  attention  to  the  edacational 
method  pursued  in  the  work  of  the  National  Museum. 
Otis  T.  Mason.    The  human  beast  of  burden. 

Report  of  the  Sinitheonian  Institution,  il.  1887,  pp.  237-295. 

This  paper  calls  attention  to  the  heginnin};  of  the  great  iiiduiitry  which  now  covers  the  earth 

with  heasts  of  burden,  canals,  ships,  and  railroads.    Attention  is  also  drawn  to  the  faet 

that  civilization  has  not  relieved  the  weights  from  humaa  hacks  but  ratlier  augmented 

them. 
Otis  T.  Mason.    The  mutual  obligation  of  the  ethnologist  and  the  historian. 
Papert  of  the  American  Tlietoricol  Attoeiation,  iv.  pp.  &-12. 
The  paper  dwells  on  the  proposition  that  the  history  of  mankind  is  written  in  things  as  well 

as  in  words,  and  that  the  student  of  things  and  the  student  of  words  should  mutually 

prove  each  other's  work. 

Otis  T.  Mason.    The  savage's  side  arms. 

The  American  Anthropologiet,  ii,  pp.  77.78. 

A  short  paper  connecting  ancient  leaf-shaped  stone  implements  with  some  now  in  use  in 
California. 
Otis  T.  Mason.     Woman's  share  in  primitive  dulture. 
The  Atneriean  Anthropologiat,  XI.  pp.  3-13. 

This  paper  shows  that  Mr.  Spencer's  division  of  civilization  in  time  into  militancy  and  indos- 
trialism  is  quite  as  much  a  sex  division,  the  industrial  pursuits  of  mankind  originating 
with  women  in  savagery. 
Otis  T.  Mason.     Report  on  the  Department  of  Ethnology  in  the  U.  S.  National 
Museum,  1886. 

Report  of  the  Smithsonian  Institution,  ll,  1886  (1889),  pp.  87-95. 

Otis  T.  Mason.      Report  on  the  Department  of  Ethnology  in  the  U.  S.  National 
Museum,  1887. 

Report  of  tfie  Smithsonian  Inslitution  (O'.S.  National  Museum),  1887  (1889),  pp.  65-75. 
Srth  E.  Mkek.    Notes  on  a  collection  of  fishes  from  the  Maumee  Valley,  Ohio. 

Proc.  V.  S.  Nat.  Mus.,  XI.  Sept.  3,  1888,  pp.  435-440. 
C.  Hart  Mekuiam.      Prellininary  revision  of  the   North   American   pocket  mice 
(genera  Pe}*o^na/AuA  et  Cricetodipus  and.);  with  descriptions  of  new  species  and 
suhspecies,  and  a  key  to  the  known  forms. 
Xorth  Aineritan  Fauna,  No.  1,  Oct.  25, 1889,  pp.  1-29.     PI.  l-iv. 
Georgr  p.  Merrill.    The  collection  of  building  and  ornamental  stones  in  the  U.S. 

National  Museum. 

Report  ofthf  Smithsonian  Institution,  1886  (1889),  il,  pp.  277-648.    PI.  I-IX :  14  text  figures. 
Although  deHigned  as  a  hand-hook  for  the  collection,  it  has  heen  made  to  cover  a  more  ex* 
tende<l  field  than  indicated  hy  its  title.      The  aim  has  heen  to  bring  together  in  od« 
vuliimea$i  much  valuable  matter  bearing  upon  the  subject  as  the  space  would  permit, 
and  to  put  it  in  such  form  as  to  be  available  for  popular  use.     The  work  as  ahov«>  noted 
coinpriacs  some  370  pages ;  there  arc  also  nine  full-page  plates  and  fourt<een  figures  in  the 
toxt. 
George  P.  Merrill.    Notes  on  the  serpentinous  rocks  of  Essex  County,  New  York; 
from  Aqueduct  Shaft  2t),  New  York  City,  and  from  near  Easton,  Pennsylvania. 
Proe.  U.  S.  Xat.  2[us.,  XI I,  May  22.  1890,  pp.  595-600. 
George  P.  Merrill.     Thu  cementing  material  of  sandstone. 
Stonr  (Indianapolis,  Indiana),  July,  18d9,  pp. 38, 39.      I  figure. 

George  P.  Merrill.     Distribution  of  building  stone  in  the  United  States. 

Stone  (Indianapolis,  lu  liana),  August,  1889,  p.  56. 

George  P.  Merrill     Itacolumite,  or  flexible  sandstone. 

stone  (Indianapolis,  Indiana),  September  1889,  pp.  72, 73. 
George  P.  Merrill.    Cavities  in  the  quartz  of  granite. 
Stone  (Indianapolis,  Indiana),  October,  1889,  p.  89. 

George  P.  Merrill.    The  origin  of  diamonds. 

Stone  (ludianapolH,  Indiana),  November,  1889,  p.  115. 
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Georgb  p.  Merrill.    Infusorial  earth,  ur  tripolitt;. 

Stone  (Indianapolis,  Indiana),  December,  1889,  pp.  133-139. 

Geokgk  p.  Merrill.    Steatite,  or  soapstouo. 

Stone  (lodianapoUs,  Indiana),  January,  1891),  pp.  148, 149. 
GEORifB  P.  Merrill.    Some  processes  of  rock  formation. 
Stone  (Indianapolis,  Indiana),  February,  1890,  pp.  187, 184. 

George  P.  Merrill.    Some  processes  of  rook  foraiation. 

stone  (Indianapolis,  Indiana),  March.  1890,  pp.  223,  221. 

George  P.  Merrill.    Some  processes  of  rock  formation. 

Stone  (Indianapolis,  Indiana),  April,  1890,  pp.  253, 254.    1  text-flKure. 
George  P.  Merrill.    Some  processes  of  rock  formation. 

Slotie  (Indianapolis,  Indiana),  May,  1890,  pp.  17-19. 

George  P.  Merrill.    On  grindstones  and  whetstones. 

Stone  (Indianapolis,  Indiana),  June,  1800, pp.  39-40. 
George  P.  Merrill.    Report  on  the  Department  of  Lithology  and  Physical  Geology 
in  the  U.  S.  National  Museum,  1887. 

Report  of  the  Smithtonian  Institution,  ii,  1886  (1889),  pp.  239-244. 
George  P.  Merrill.    Report  on  the  Department  of  Lithology  and  Physical  Geology 
in  the  U.  S.  National  Museum,  1886. 

Rrport  of  the  Smithsonian  Institution  {U.  S.  National  Museum),  1887  (1889).  pp.  151-153. 
L.  Otley  Pindar.    List  of  the  birds  of  Fulton  County,  Kentucky. 

The  Auk,  vi,  No.  4,  October,  1889,  pp.  310-316. 
J.  Hamfdex  Porter.    Notes  on  the  artificial  deformation  of  children  among  savage 
and  civilized  peoples. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Museum),  1887  (1889),  pp.  213-235. 
D.  Webster  Prentiss.  Case  of  poisoning  by  Japanese  lacquer.  Case  of  poisoning 
by  administration  of  homoBopathic  pellets  labelled  '^Rhus."  Case  of  poisoning 
by  the  cashew-nut,  Anacardium  OcoidentalCf  by  D.  W.  Prentiss,  M.  i>.,  Wash- 
ington, D.  C,  Professor  of  Materia  Medica  and  Therapeutics,  Medical  Depart- 
ment Columbian  University,  District  of  Columbia. 

Pamphlet,  pp.  1-17.  Repriut  from  the  "Therapeutic  Gazette,"  July  16.  1889,  Detroit,  Mich. 
Richard  Ratiibun.  Notice  of  the  small  surface  organisms  taken  in  the  tow  net«,  and 
of  the  contents  of  mackerel  stomachs,  by  Richard  Rathbun  (pp.  2;VJ-2H7).  In 
*' Results  of  investigations  by  the  schooner  Grampus  on  the  southern  mackerel 
grounds  in  the  spring  of  1887,"  by  D.  E.  Collins,  T.  H.  Bean,  and  Richard  Rath- 
bun. 

BuU.  U.  S.  Fish  Com.,  \l\,  1887  (1889).  pp.  217-2«7. 

Richard  Rathbcn.    Distribution  of  duplicate'sets  of  Marine  Invertebrates,  1879- 

Annual  Report  of  the  U.  S.  Commissioner  of  Fish  and  Fisheries,  pt.  xiv,  1886  (1889),  pp.  843-867. 

These  sets,  247  in  number,  were  prepared  from  the  duplicate  specimens  obtained  during  the 
dredgiuK  expeditions  of  the  Fish  Commission  steamers  on  the  Atlantic  coast  of  the 
United  States.  The  distribution  was  chiefly  to  institutions  of  learning  in  this  country. 
The  paper  quoted  consists  mainly  of  tables,  giving  the  names  and  origin  of  the  species, 
and  the  names  of  the  institutions  supplied.  The  same  information  had  previously  been 
published  in  the  Proceedings  and  annual  reports  of  the  National  Museum,  by  which  most 
of  the  sets  were  prepared  and  distributed. 

Richard  Rathbun.    Report  on  the  Department  of  Marine  Invertebrates  in  the  U.  8. 
National  Museum,  1886. 

Report  of  the  Smithsonian  Institution,  n.  1886  (1889),  pp.  199-207. 

Richard  Rathbun.    Report  on  the  Department  of  Marine  Invertebrates  in  the  U.  S. 
National  Museum,  1887. 

Report  of  the  Smithsonian  InstUution  (U.  S.  National  Museum),  1887  (1889),  pp.  125-135. 
Charles  Rau.    Report  on  the  Department  of  Archa)ology  in  the  U.  S.  National 

Museum,  1886. 

Report  of  the  Smithsonian  Institution,  ii,  1886  (1889),  pp.  101-112.    PI.  f-iv. 

Charles  Rau.    Report  on  the  Department  of  Archieology  in  the  U.  S.  National 

Mnseam,  1887. 

Jtsport  0/  ths  SftUthtqman  Institution  (U.  S.  National  Museum).  1887  (1889),  pp.  83-85. 
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Charles  W.  Richmond.    Tbo  yellow- throated  warbler  {Dendroica  dominioa)  neir 
WaBhiugton,  D.  C. 

The  Auk,  VI,  No.  4,   October,  1889,  p.  339. 

Robert  Ridgway.     Notes  on  Costa  Ricaii  birdSi  with  descriptions  of  seven  new 

species  and  subspecies  and  one  new  f^enus. 

Proe.  U.  8.  Nat.  Mu9.,  xi,  Sept  20,  1888  (1889),  pp.  537-546. 

BeUdonia,  geo.  nov.;  Zeledonia  coronata,  Mierocerexdut  orphetM,  FieolapUt  graciUt,  Selerum 
caniffiUarit,  Pieumnut  Jlaootinettu,  Dendrornit  punct^ula  and  Drndrocolaptet  variegatut, 
spp.  Qov. ;  OeotJUypit  caninuchaic  terotit  and  XiphoeolapUi  enUffram  eottarieenti*  nulnpp^ 
nov. 
Robert  Ridgway.    Natural  History  Survey  of  Illinois,  |  State  Laboratory  of  Natural 
History,  |  S.   A.   Forbes,   Director.      |  —  |  The  |  Ornithology  |  of  Illinois.  |  —  | 
Part  1,  Descriptive  Catalogue,  |  By  Robert  Ridgway,  |  Part  II,  Economic  Orni- 
thology, I  by  S.  A.  Forbes.  |  —  |  Volume  I.  |  Published  by  authority  of  the  State 
Legislature.  |  —  \  Springfield,  Illinois :  |  H.  W.  Rokker,  Printer  and  Binder,  | 
1889. 

Koy.  8ro.,  pp.  viii-f  520 :  pi.  1-xxxii,  with  colored  frontispiece. 
[Robert  Ridgway,  and  other  members  of  the  Committee  on  Classification  and  No- 
menclature of  the  American  Ornithologists'  Union.] 
The  Auk,  VII,  No.  1,  Jan  nary,  1890,  pp.  60-66. 

(Second  supplement  to  tho  American  Ornithologista*  Union  Check  Listof  North  American  Birds.) 
Robert  Ridgway.    Buteo  brachyurua  and  B,  fuliginosus. 

The  Auk,  VII,  No.  1,  January,  1890,  p.  90. 
Robert  Ridgway.    lutergradatiou  between  Zonotrichialeucophrys  and  Z.  intermedia, 

and  between  the  latter  and  Z.  gamheli. 
The  Auk,  vii.  No.  1,  January,  1890,  p.  96. 

Robert  Ridgway.    Letter  concerning  Colymhus  adaiMt  and  C,  glacialis. 

The  Ibia,  sixth  series,  if,  No.  5,  January,  1890.  p.  129. 

Robert  Ridgway.    A  review  of  the  genus  Xiphooolaptes  of  Lesson. 

Proc.  V.  8.  Nat.  Mui.,  Xll,  Feb.  5.  1890,  pp.  1-20. 
Xiphneolaptei  argentintu,  X.  major  coitaTtetis,  subspp.  nov. 
Robert  Ridgway.    A  review  of  the  genus  Sclerurus  of  Swainson. 

Proe.  U.  8.  Nat.  Mut.,  xii,  Feb.  5,  1890.  pp.  21-31. 

Selerurus  lawrerieei,  sp.  nor.,  8.  /uaau  (Max.),  revived. 
Robert  Ridgway.    Scientific  results  of  oxploratiuus  of  the  U.  S.  Fish  Commission 
steamer   Albatross.     [Published    by    permission  of    Hon.  Marshall  McDonald, 
U.  S.  Commissioner  of  Fisheries.]    I.  Birds  collected  on  the  Galapagos  Islands 

in  1888. 

Proe.  U.  8.  Xat.  Jft«.,  xii,  February  5, 1890,  pp.  101-128  (six  cuts). 

NesomimuM,  gen.  now,  Netorniinu4t  rnacdotialdi,  X.pergonatwi.  Certhideaeinertucent^Qeoipitt 
eonirottru,  Oeoupiza  media,  Oactor nig  brevirostrit,C.  hypoleuea,Camarhynchui  towntendi, 
(\  pauper,  Pyrocephalui  minimus,  and  Poeeilonetta  <jalapagentig,Bpp.  noY. 
Robert  Ridgway.     Scientific  rosulis  of  explorations  by  the  U.  S.  Fish  Commission 
Steamer  Albatross.     [PubliHhed  by  permission  of  Hon.  Marshall  McDonald,  Com- 
missioner of  Fisheries.]    No.  II.  Birds  collected  on  the  Island  of  Santa  Lucis, 
West  Indies,  Abrolhos  Islands,  Brazil,  and  at  the  Straits  of  Magellan  in  1087-88. 
Proe:  U.  8.  Nat.  Mus.,  Xll,  Feb.  5, 1890,  pp.  129-139. 
Oeogitta  Itmgipennis  and  Upueerthia  propinqua,  spp.  nov. 

Robert  Ridgway.    Harlan's  hawk,  a  race  of  the  red-tail  and  not  a  distinct  species. 

The  A  uk,  VII,  No.  2  April,  1890,  p.  205. 

Robert  Ridgway.    Report  on  the  Department  of  Birds  in  the  U.  S.  National  Museam, 

iHSrt. 

Heport  the  q/  8mith9onian  ImtUution,  ii,  1886  (1889),  pp.  153-162. 

Robert  Ridgway.    Report  on  the  Department  of  Birds  in  the  U.  S.  National  Mnseanii 

1887. 

Report  0/  the  Smithsonian  Institution  (U.  8.  National  Museum),  1887  (1889),  pp.  95-100. 

Clarence  B.  Rikbr  and  Frank  M.  Chapman.    A  list  of  birds  observed  at  Santarem, 
Brazil. 

The  Auk,  VII,  No.  2,  April,  1890,  pp.  131-137. 
(See  also  under  Frank  M.  Cbapmao.) 
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CUARLES  V.  RiLKY.    Locusts  in  Algeria. 

Intfct  Life,  II,  No.2,  August,  1880,  pp.  59-60. 

Measures  takon  by  the  French  Govemment  to  lc»Ben  locust  ravages  In  Algeria. 
Charlks  V.  RiLKY.     Tlie  English  Sparrow  in  North  America. 

Bull.  No.  1,  Divition  of  Economic  Ornithology  and  Mammalogy^  U.  S.  Department  of  Agricul- 
ture.   8vo.,  pp.  405. 

The  author  give.s  flrrtt  .i  li^t  of  the  in»ect  remains  found  in  the  stomachs  of  02  specimons  of 
PoMter  doinettieus  submitted  for  examination,  the  Insects  being  fully  identified  wherever 
it  was  possible.  Then  follows  a  succinct  statement  of  the  habits  and  life-history  of  the 
insects  thns  found,  arranged  according  t4)  orders,  with  special  regard  to  their  economic 
importance.  A  summary  of  the  food-habits  of  tho  English  sparrow  as  un  insectivorous 
bird  in  North  America,  and  a  brief  survey  of  other  work  done  in  the  same  line  both  in 
Europe  and  America,  concludes  tho  article. 
Charles  V.  Riley.  Family  Braconidtv.  Subfamily  Microgasterince,  ContribatiooB 
to  the  Parasites  of  North  American  BtitterflieH. 

The  BiUterJliei  of  the  Eaitern  United  States  and  Canada,  by  S.  H.  Scuddor  (('ambridge,  Massa- 
chusetts), Part  XII,  Octolier.  1889,  pp.  1807-1911,  pi.  Ixxxviii,  flgs.  11  and  12. 

Also  separate  and  part  of :  The  llymenopterouM  I'aranitea  of  North  American  Butterflies,  b^' 
L.  O.  Howard,  including  a  section  upon  Micriignsters,  by  C.  V.  Riley,  Cambridge,  1880. 

Describes  the  species  of  Mieroga^terinm  of  North  America  known  to  be  parasitic  on  diurnal 
lepidoptera  as  follows:  f^QWMfi  Apanteles,  16  species,  among  them  as  new:  A.. edwardsii, 
ey aniridia,  argynnadis,  kafbelei,flavieomis,  emarginatus,  junonice,  pholisorm  ;  genus  Micro- 
gatter,  1  species. 
CUARLK8  V.  RiLBY.     Somo  insect  pests  of  the  hoasehold.     Bedbugs  and  red  ants. 

Insect  Life,  il.  No.  4,  October,  1880,  pp.  104-108,  figs.  16-18.  (Reprinted  from  Good  Housekeeping, 
May  25, 1880.) 

Treats  of  the  life-history  of  the  common  bedbug  {Acanthia  lectularia)  and  of  the  best  remedies 
for  this  pest.  Mentions  the  occurrence  in  North  America  of  an  allied  species,  Conorhinu9 
sanguieuga.  Brief  review  of  the  life-history  of  the  red  ant  {Monomorium  pharaoniB)  and 
the  best  remedies  to  be  recommended  for  it. 

Charles  V.  Rilby.    Some  insect  pests  of  the  household.    The  carpet- beetle  or  so- 
called  ''Bnffalomoth.'' 

Insect  Life,  if,  November  5,  1880,  pp.  127-130.    (Reprinted  from  Oood  Uousekeeping,  April  13i 

1880.) 
Short  review  of  the  history  of  the  species;  description  of  the  earlier  stages  and  the  imago; 
remedies. 

Charles  V.  Rilby.    The  plum  curculio.    Arsenical  sprays;  Wier^s  plum  immunity 

theory. 
Proceedings  of  the  TiPtnty  second  Session  of  the  American  Pomologieal  Society  (Ocala,  Florida), 

February  20,  1880,  pp.  31-36. 
Summary  of  various  experiments  with  spraying  mixtures  as  a  remedy  for  the  plum  curculio 

and  record  of  observations  and  experiments  to  disprove  the  correctness  of  Mr.  Wier's 

theory. 

Charles  V.  Riley.    Importation  of  leery  a  remedies  from  Australia. 
Pacific  Rural  Press,  St<,  December  21, 1880,  p.  570. 

A  review  of  the  history  of  the  imporution  into  (California  of  Australian  parasites  and  enemies 
of  Icerya  purehasi,  with  acknowledgments  to  persons  who  have  assisted  in  this  work. 
Charles  V.  Rilby.    Sur  Pimportation  artificielle  des  parasites  et  enemies  naturels 
dos  insectes  nuisibles  aux  vegeteaux. 
Onrnptes  Rendu  dee  Seances  du  Congr^a  International  de  Zoologie,  Paris,  1880.  pp.  323-326. 
Contains  an  account  of  the  importation  of  Australian  parasites  and  enemies  of  Icerya  purehasi 
into  California,  the  most  imi>ortaut  of  them  being  Vedalia  cardinalis. 
Charles  V.  Riley.    [Report  of  a  trip  to  Australia  to  investigate  the  natural  enemies 
of  the  Fluted  Scale.     By  Albert  Koebele.  ] 
U.  8.  Department  of  Agriculture,  Division  of  Entomology,  BtiUetin  21,  Washington,  1800. 
Contains  the  report  of  Albert  Koebele,  with  letter  of  transmittal  and  introduction  by  C.  V. 
Riley;  also  foot-notes  by  C.  V.  Riley  relating  mostly  to  the  determination  of  Australian 
inaectii. 
Charles  V.  Riley.    [Reports  of  observations  and  experiments  in  the  practical  work 

of  the  Divison.] 

U.  S.  Department  of  Agriculture,  Dirisi<m  of  Entomology,  BuUetin  22.  Washington.  1800. 
ContaiiM  the  reports  of  the  field  agents  of  the  Entomological  Division,  with  letters  of  trana< 
mHtal  and  introduction  by  C.  V.  Riley. 
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Charles  v.  Kiley.    lusecticidcsand  lueansof  apply  iiif;  them  to  shade  and  forest  treM. 

Fifth  Report  o/ the  U.  S.  Entomological  Cominiision,  pp.  31-47. 

Author's  Extras.  Full  report  not  ye*  published.  The  first  part  gives  a  sumraary  of  the  in- 
secticides available  for  the  protection  of  forest  and  shade  trees  from  the  attacks  of  leaf- 
eating  insects ;  the  arsenical  poisons,  kerosene  emulsions,  and  hydrocyanic  acid  gas  aro 
especially  treated  of.  The  second  part  enumerates  and  describes  the  apparatus  for  the 
application  of  insecticides  in  dry  or  liquid  form  and  more  especially  the  various  noulet 
and  pumps  for  spraying,  many  of  which  are  figured. 
Charles  V.  Riley.  Some  insect  pests  of  the  household.  The  trae  clothes  moths. 
Imect  Life,  Nos.  7,  8,  February,  1890,  pp.  211-216. 

Characterization  of  the  three  species  of  clothes  moths  common  in  the  United  States,  and  their 
mode  of  work ;  description  of  Hyptrceinut  tinece,  a  parasite  of  Tiiuola  peUioneUa;  the  quM- 
tion  of  remedies  discussed. 
Charles  V.  Riley.    Improved  methods  of  using  hydrocyanic  acid  gas. 
California  Fruit  Grower,  vi,  February  18,  18M,  p.  100. 

Mr.  D.  TV.  Coquillett's  latest  improvement  in  the  preparation  and  application  of  hydrocyanic 
acid  gas  as  a  remedy  for  scale  insects  in  (yalifornia. 
Charles  V.  Riley.    [Opinion  of  the  Gypsy  Moth]. 
Bouton  Globe,  February  17,  1890. 

Publication  of  interview  with  a  reporter  regarding  the  danger  resulting  from  the  spread  of 
the  imported  gypsy  moth,  and  the  best  means  of  exterminating  it 
Charles  y.  Riley.    The  six-spotted  mite  of  the  orange  {Tetranychus  6-fiuicM?afiM, 
n.  sp.). 

Imect  Life,  li,  Nos.  7,  8,  February,  1890,  pp.  225,  226 ;  fig.  44. 

Technical  description,  with  figures,  of  Tetranychut  6maciito<uf,  a  hitherto  nndeacribed  mite 
injurious  to  the  orange  tree  in  Florida. 
Charles  V .  Riley.    Plafypsifllus^gg  and  ultimate  Larva — Dr.  Horn's  reclamatioD. 

Entovwlogica  Americana,  vi.  No.  2,  February,  1890,  pp.  27-^.    One  figure. 

(Reprinted  in  part  in  Ineeet  Life,  li,  Nos.  7, 8,  February,  1890,  pp.  244-246,  fig.  50.) 

The  egg  and  pupa  of  Platyptyllut  were  not  previously  characterized.    Describes  the  eggs  twm 
the  oviduct  and  describes  and  figures  a  singular  form  of  larva,  having  a  strong  Mallopha- 
gan  appearance,  giving  reason  for  believing  it  to  be  the  ultimate  larva  form  of  Platypif^ 
lus.    Replies  to  a  reclamation  by  Dr.  Q.  H.  Horn  on  a  question  of  priority. 
Charles  V.  Rilii  y.    An  Australian  Hymenopterons  Parasite  of  the  Fluted  Scale. 

Inteet  Life,  ii.  Nos.  7,  8,  February,  1890,  pp.  248, 249,  fig.  54. 

Describes  Opheloria,  nov.  gen.  of  Ohalcididce,  and  Ophelotia  crawfordi,  n.  sp.  from  Adelaide,  the 
now  species  being  parasitic  on  leerya  purchati. 

Charles  V.  Riley.    The  Entomological  Mission  to  Australia. 

Pacific  Rural  Presi,  xxxix,  February  8, 1890,  p.  146,  and  March  22, 1H90,  p.  310. 
Replies  to  Mr.  Frank  McCoppin's  articles  relative  to  the  history  of  the  mission  to  Australia, 
undertaken  for  the  purpose  of  introducing  into  Califoruia  parasites  and  enemiM  of  leerya 
purehaM. 

Charles  V.  Riley.     The  Improved  Gas  Treatment  of  Scale  Insects. 

Pacific  Rural  Prcn,  xxxix,  March  8, 1890,  p.  261. 

Records  the  recent  iiuprovemeut  in  the  preparation  aud  application  of  hydrocyanic  gaaasa 
remedy  for  scale  insects  in  California. 
Charles  V.  Riley.    Some  Insect  Pests  of  the  Household,     iv.     Cockroaches. 

Insect  Life,  ll,  No.  9,  March,  1890,  pp.  266-269,  fig.  57. 
(Repriutt-d  substantially  from  Good  Houtekeeping,  Juno  8, 1889.) 

Characteristics    of    the   three   species    most  abundant  in  houses,  Periplaneta  ammeaiM» 
P.  oricnfalttf,  aud  Phyllodromica  germanica ;  note  on  food  habits  and  remedies. 
Charles  V.  Riley.    The  Ro.se  Chafer  {Maorofactylus  subspinosus  Fabr.). 

Insect  Life,  ii,  No.  10,  April,  1890,  pp.  295-302 ;  fi-.  61. 

Past  history;  natural  history;  geographical  distribution ;  food  plants  and  ravages;  nacnisl 
checks;  remedies. 

Charles  V.  Ril?:y.     Microgasters  Affecting  Rhopalocera. 

Proceedings  of  the  Entomologiedl  Society  of  Washington,  i,  No.  4, 1890,  p.  205. 

Dwells  upon  the  dithculties  in  the  specific  distinction  in  the  genus  Microgaster  and  points  ot( 
certain  structural  characters  that  could  be  used  for  the  parpose. 
Charles  V.  Riley.    Ovipositiou  in  Diptera. 

Proceedings  of  the  Entomological  Society  of  Washington,  i,  No.  4, 1890,  p.  263. 

Enumerates  instances  where  in  Diptera  the  ovipositor  is  modified  and  fitted  for  ponotnriBg* . 
Charles  V.  Riley.    Note  on  the  Genus  Lestophonus. 

Proceedings  of  the  Entotnologieal  Society  of  Washington,  i,  No.  4,  1890,  pp.  283,  S64.  \ 

Short  note  on  the  specific  distinctness  of  Lestophonus  Iceryce  and  L.  mon9phMb%  ^ 
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ChaRLRS  v.  Kilky.     On  Dipterons  Larviu  Infestiug  Man. 

Proceedingi  o/  the  EntomologietU  Society  of  Waihington,  i,  No.  4,  18fM),  p.  284. 
^   Short  aocoant  of  two  a  npnblished  cases  of  the  occnrrence  of  ErUtalit  larvie  in  the  haman 
rectum. 

Chari.ks  V.  RiLKY.    Note  on  the  Importation  and  Colonization  of  Parasites  and 
otlier  Natural  Enemies  of  Insects  Injurious  to  Vegetation. 

Report  of  theWh  Meeting*  of  the  Britieh  Attoeiation  for  the  Advancement  of  Science. 
September,  1889  (London,  1890),  pp.  640-642. 

The  aathor  after  referriag  to  the  transportation  to  other  places  of  the  parasites  of  the  Plum 
Carculio,  and  to  the  importation  into  North  America  of  the  European  Microgaeter  glomer- 
olttt,  relates  the  successful  importation  into  Caliromia  and  dwells  on  the  efficacy  of  this 
coocinellid  beetle  in  destroyin}^  the  fluted  scale  in  California. 
Charlrs  v.  Kilkt.    The  Insect  Collection  of  a  Large  Museum. 
Ineeet  Life,  il,  Nos.  11,  12,  Jane,  1890,  pp.  342-346.  Bs.  66. 
Reprinted  with  slight  chanjces  firom  the  Annual  Report  of  the  Smithsonian  Institution  for  1886 

(1880),  Part  II,  pp.  182-186. 
Aims  and  objects  of  the  collection.    The  typo  of  systematic  collection  ;  the  exhibit  collection  ; 
drawers  and  cases  used;  arrangement  of  biologic  material ;  method  of  mounting  vials. 
Charles  V.  Kilby.    Report  of  the  Entomologist. 

First  report  of  the  Secretary  of  Agriculture,  1889,  pp.  331-361,  plates  i-iv. 
Contains  the  following  tides:  Introduction,  giving  a  general  review  of  the  work  and  publica- 
tions of  the  division  of  Entomology,  pp.  331-334;   the  Fluted  Scale  {leerya  purcheun 
Maskell), pp. 334-340 ;  the  Six-spotted  Mite  of  Oie  Orange  {Tetranyehus  d-nMculatus  Riley), 
pp.  340-345;    the  Horn  Fly  (HeemcUobia  serrata  Robineau-Desvoidy),  pp.  345-348;   the 
Grain  Aphis  {Siphonophora  avenee  Fabr.),  pp.  34^-355;   the  Work  of  Field  Agents,  pp. 
355-860. 
Charlks  V.  RiLEY.    On  the  International  Imi>ortance  of  Parasites  and  Natural  Ene- 
mies of  Insects  Injurious  to  Vegetation. 

Proceedings  of  ths  American  Association  for  the  Advancement  of  Science,  38th   meeting,! 

August,  1889  (Salem),  p.  279. 
Brief  abstract  of  a  paper  read  before  the  section  of  biology  on  the  international  importation 
of  Mierogaster  glomerattis  and  Vedalia  cardinalis. 
Charlks  V.  Riley.    Perfectionnements  du  Graphophone. 

Comptes  Rendusdes  Seances  de  VA  cademie  des  Sciences,  17  Jutn,  1889.  pp.  1230-1232. 
A  brief  review  of  the  recent  improvements  in  Edison's  phonograph  and  Tainter's  grapho- 
phone.   The  shortcomings  of  the  latter  pointed  out,  and  the  modifications  and  improve* 
roents  invented  by  J.  H.  White,  with  some  acoustic  improvements  by  the  author,  are 
described. 
(Also  separate,  pp.  2-108.) 
Charles  Y.  Rilet.    Report  on  the  Department  of  Insects  in  the  U.  S.  National 
Museum,  1886. 

Report  of  the  Smithsonian  Institution,  il,  1886  (1888).  pp.  181-107.  plate  1. 
Charles  V.  Rilry.     Report  on  the  Department  of  Insects  in  the  U.  S.  National 
Museum,  1887. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Museum),  1887  (1889),  pp.  117-123. 
Charles  V.  Riley  and  L.  O.   Howard.    The  Phylloxera  Problem  Abroad  as  it 
Appears  to- day. 

Insect  Life,  11,  No.  10,  April,  1890,  pp.  310, 311. 

Success  of  defensive  measures  in  France,  more  eBi>e€ially  rtomstruction  of  the  vineyards 
by  means  of  American  stocks;  status  of  tlie  phylloxera  in  other  countries. 

Charles  V.  Riley  and  L.  O.  Howard.    The  Horn  Fly  ( HiPmatobia  aerrata  Robineau- 
Desvoidy). 

Insect  Life,  ii,  No.  4.  October,  1880,  i»p.  03-103,  figs.  11-15. 

After  treating  of  the  first  appearnnco  and  spread  in  North  America  of  Hcematobia  serrata, 
which  appears  to  be  inf  nNluceil  from  Europe,  the  authors  give  a  full  account  uf  the  life 
history  of  this  insect  with  descriptions  of  the  larva  and  th<>  puparium.  The  habits  of  the 
fly  and  the  nature  of  the  damage  don«>  by  it  are  then  descrilx'd.  The  article  concludes  with 
a  discussion  of  the  best  remedies  and  preventives. 
Charles  V.  Riley  and  L.  O.  Howard.    The  Bot  Fly  of  the  Ox,  or  Ox  Warble. 

InMct  lAfe^  II,  No.  6,  November,  1889,  pp.  156-159,  figs.  26,  27. 

An  aooonnt  of  the  loss  caused  by  the  ox  warble  in  the  United  States  and  Great  Britain. 


*  Held  at  Newcastle- uponTync.  t  Uild  at  Toronto. 

H.  Mi«.  129,  pt.  2 45 
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C11ARLK8  V.  KiLKY  and  li.  O.  Howard.    The  Weepiug  Tree  Mystery. 

Intfcct  Li/e,  II,  No.  6,  Novoiiiber,  1889,  pp.  160,  161. 

Brief  rt^view  of  an  article  iu  the  DalluA  (Texas)  Moroinf;  News,  October 9,  1880.    Tbe  "weep- 
in;;  "  of  the  tree  is  caused  by  mnltitudes  of  Proconia  undata  ejecting  drops  of  boney-dew. 
Charlks  v.  Kiley  and  L.  O.  Howard.    Tbe  so-called  Mediterranean  Flour  Moth 
{Ephetttia  KuhnieUa  Zeller). 

hiteet  Life,  II,  No.  6,  DecemlMT,  1889,  pp.  166-171,  tigs.  28-30. 

After  roff rrin>;  to  the  sudden  outbreak  of  this  pest  iu  Canada  the  authors  give  %  full  digest 
of  iti  history  in  Europe,  and  append  a  oharacteri7.ation  of  the  larva  and  compariBon  of  the 
same  with  allied  species. 
Cbarlks  v.  Kiley  and  L.  O.  Howard.    The  Ox  Warble  {Hypoderma  bovis  DeGeer). 

Intfct  Li/e,  II,  No.  6,  December,  1889,  pp.  172-177,  figs.  31-35. 

From  the  structure  of  the  ovipositor  and  from  the  shape  of  the  egg  the  authors  oonclade  that 
the  egg  is  not  inserted  int^i  tho  skin,  but  simply  fastened  to  the  skin  and  to  the  base  of  tbe 
hairs.    The  value  of  train  oil  or  fisli  oil  as  a  moans  of  protection  is  emphasised. 

CHARLK8  V.  Kiley  and  L.  O.  Howard.    On  some  gall-making  insects  iu  New  Zeal- 
and. 

Insect  Life,  11,  No.  6,  Dei-ember,  1889.  pp.  194, 105. 

Correction  roganling  Mr.  Maiskell's  determination  of  a  ilymenopter  supposed  to  prodnoe  galls 

on  Olearia  /utfuraeea . 
Charlk.s  V.  KiLKY  and  L.  O.  Howard.   Tbe  imported  gypsy  moth  ( OcnetHa  dispar  L.). 
Imect  Life,  11,  Nos.  7, 8.  February,  1890,  pp.  208-211 ;  figs.  36-39. 
The  species  has  been  imported  from  Kunipe  and  appears  to  be  thoroughly  aocllmated  near 

Bedford,  Massachusetts.    Notes  on  its  food  habits  in  Europe  and  Japan ;  an  enumeration 

of  its  numerous  parasites  bred  in  the  former  country. 

Charlks  V.  Kiley  and  L.  O.  Howard.    A  grub  supposed  to  have  traveled  in  the 
b  II  111:111  body. 

In  sect  Life,  il,  Nos.  7, 8,  February,  1890,  pp.  238, 239 ;  fig.  4a 

Comments  on  a  communication  from  Dr.  Elisabeth  R.  Cane,  of  Pennsylvania,  regftrdiog  a 
Hypoderma  larva  which  traveled  under  the  skin  of  a  boy  from  the  elbow  to  the  e3'e  within 
5  months. 
Charles  V.  Kiley  and  L.  O.  Howard.    The  dogwood  saw-fly  (Uarpiphorus  tarianuM 
Norton). 

Jnteet  Lift,  II,  Nos.  7, 8,  February,  1889,  pp.  239-243. 

Various  notes  regarding  the  food  habits  of  the  larva  of  Uarpiphonu  varianut  published  io 
addition  to  Mr. J.  G.Jack's  article,    "A  Destructive  Cornel  Saw-fiiy;"  variations  in  the 
venation  of  the  wings;  characteristics  of  the  male  saw-fly. 
Charles  V.  Riley  and  L.  O.  Howard.    Two  parasites  of  the  garden  web-worm. 

Imect  Life,  11,  No.  10,  April,  1890,  pp.  327,  328 :  fig.  64. 

Note  on  the  life  history  and  figure  of  Limjieria  euryereontU ;  a  Braconid  (AgathU  exoratut), 
also  br(H]  from  Eu  rycretm  rantali*. 
Charles  V.  Kiley  and  L.  O.  Howard.    An  Icerya  in  Florida. 

Ingeet  Life,  11,  No.  10,  April.  1890. 

Charnctciisatiim  of  an  apparently  now  species  of  Icerya  from  Key  West,  Florida,  under  the 
MS.  name  of/,  rosre. 

Charles  V.  Kiley  and  L.  O.  Howard.    Some  of  tho  bred  parasitic  Hymenoptera 
in  tbe  National  Collection. 

Insect  Life,  II,  Nos.  11, 12,  June,  1890,  pp.  348-353. 

A  systematic  enumeration  of  North  American  parasitic  Hymenoptera  of  the  family  Braam^a 
nnd  their  hosts,  with  dates  and  localities.    The  article  is  to  be  continued. 
Charles  V.  Kiley  and  L.  O.  Howard.    Anthrax  parasitic  on  cut  worms. 

Imect  Life,  li,  Nos.  11. 12,  June,  1890,  pp.  353, 354 ;  fig.  67. 

Several  instances  of  North  American  species  of  Anthrax  being  parasitic  on  cut  worms  are 
recorded.    A  review  of  the  European  literature  on  this  subject  is  added. 
Charles  V.  Kiley  and  L.  O.  Howard.    The  Tulip  tree  leaf  gall-fly  (DipI<Mi$  lirio- 
dcndriO.  S.). 

Iruteet  Life,  11,  Nos.  U,  12,  June,  1890,  pp.  362, 363. 

Various  notes  on  the  life  history  and  structural  characters  of  Diplotu  liriodendri,  in  additional 
criticism  of  an  article  by  J.  G.  Jack,  published  in  "Garden  and  Forest." 

Charles  V.  Riley  and  L.  O.  Howard.    Editorials  and  notes. 

Tntteet  Life,  II,  Nos.  1-12,  July,  1889,  to  Juno.  1890. 

(See  tablo  of  contents  of  each  number  of  "Insect  Life. ") 
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Charles  V.  Riley  and  L.  O.  Howard.    Correspondence  of  tbe  Divisioo  of  £nto< 
mology,  U.  S.  Departmeut  of  Af^ricnltiire. 
Insect  L\fe,  n,  Nos.  1-12,  July,  1880,  to  Jtmc,  1890. 
Selected  letters  from  correapoDdt-uts,  with  the  replies. 
(See  under  L.  O.  Howard.) 
WiRT  Robinson.    Notes  on  some  albino  birds  presented  to  tbe  IT.  S.  National  Musenm, 
with  some  remarks  on  albinism. 

Proc.  U.  S.  Nat.  Jfta.,  xi,  July  5,  1889,  pp.  413-416. 
JosErii  Nelson  Rose.    Pi-oliminary  notes  on  Perityle. 
The  Botanical  Oazettf,  xv,  pp.  112-119. 

Described  as  nev  species  Perityle  Brandegeana,  P.  Rothrockii,  P.  Greenei,  P.  Oravi,  P.  Soc- 
eorroensit;  and  as  a  new  variety  P.  Emoryi,  var.  Oreuttii. 

Joseph  Nelson  Rose.    Notes  on  some  western  plants. 

The  Botanical  Oautte,  xv,  pp.  63-66. 

Described  as  new  species  Ohorizanthe  Vaseyi  Parry  and  Kose,  Erigeron  Tireedyana  Canby  and 
Rose,  Pentetetnon  Tweedyi  Canby  and  Kose. 

(See  also  uuder  John  Merle  Coulter  and  Georj^e  Vasey.) 
OsBERT  Salvin.     A  list  of  tbe  birds  of  the  islands  of  tbe  coast  of  Yucatan  and  of  t)ie 

Bay  of  Honduras. 

The  Ibie,  Ser.  i,  H,  No.  3,  July,  1889,  pp.  350-379;  it,  No.  1,  January,  18C0,  pp.  84-05.    (Com- 
menced in  Ser.  v,  vi.  No.  22,  April,  1888,  pp.  241-265.) 
OsBKRT  Salvin  and  F.  Du    Cane  Godman.     [Temporary  title  page]  |  Biologia  | 
Centralt-America  na  |  —  |  aves  |  Vol.  I  |  By  |  Osbcrt  Salvin,   M.    A.,   F.  K.  R., 
etc.,  I  and  |  Frederick  Dn  Cane  Godman,  F.  R.  R.,  etc.,  |  =  1879-1887. 
E.  A.  Schneider.    (See  under  F.  W.  Clarke.) 

P.  L.  Solater.    Notes  on  some  recently  doscribed  species  o{  Dcndrocolaptido'. 
The  Ibii.  Ser.  6,  I,  No  3,  July,  1889,  pp.  350-3.'i4. 

Berlepschia  rikeri,  Kidgw.    (Proc.  U.  S.  Nat.  Mus.,  ix,  p.  523,  and  x,  p.  151)  redescribed  and 
figured. 
P.  L.  SCLATER.    Tbe  generic  term  Calodromas. 

The  line,  Ser.  6.  n.  No.  6,  April,  1890,  p.  265. 
P.  L.  ScLATBR.  Catalogue  |  of  tbe  |  Passeriformes,  \  or  Percbing  Birds  |  in  tbe  |  col- 
lection I  of  tbe  Britisb  Museum.  |  —  |  OUyomyodw  or  tbe  families  |  Tyrannida\ 
Oxyrhamphidcd  Pipridttj  Cotingidce  \  PhytotomidWj  PhilepittidiFf  Pittidw  \  Xenicidw, 
and  Eurylaimidast  \  By  |  Philip  Lutley  Sclater.  |  London  :  |  Printed  by  order  of  tbe 
trustees.     1890. 

8  vo.,  pp.  XX  -f  495,  pi.  xxvi. 

This  constitutes  volume  xiv  of  "  Catalogue  of  tbe  Birds  in  the  British  Museum.'* 
P.  L.  ScLATER  and  William  H.  Hudson.    Argentine  Ornitbology.  |  A  |  descriptive 
catalogue  |  of  tbe  |  birds  of  tbe  Argentine  Republic,  |  by  |  P.  L.  Sclater,  M.  A., 
Ph.D.,  F.  R.  R.,  etc.,  |  with  noU^n  on  tbeir  habits  |  by  |  W.  H.  Hudson,  C.  M.  B.  8., 
late  of  Buenos  Ayres  |  [Vignette]  Burmeisters  Cariama  |  —  |  Vol.  ii,  |  —  |  Lou- 
don: I  R.  H.  Porter,  18  Princes  street.  Cavendish  square  W.  |  1889. 
8  TO.,  XXIV  4-  251,  pi.  xixx,  colored. 
W.  E.  D.  Scott.    A  summary  of  observations  on  the  birds  of  the  gulf  coast  of  Florida. 
The  Auk,  VI,  No.  4,  October,  1889,  pp.  318-326. 

George  B.  Sennett.    A  new  species  of  duck  from  Texas. 

The  Auk,  vi,  No.  3,  July,  1889,  pp.  263-265. 
Anoi  maeuloea, 
George  B.  Sennett.    A  new  wren  from  tbe  Lower  Rio  Grande,  Texas,  with  notes 
on  Berlandier's  wren  of  northeastern  Mexico. 
The  Auk,  vu,  No.  1,  January,  1890,  pp.  57-60. 
Thryothorue  ludovieianue  lomiteneis,  subspp.  nov. 
R.  W.  SiiUFELDT.    Observations  upon  the  development  of  tbe  skull  in  Ntotoma 
fv9cipes;  a  contribution  to  tbe  morphology  of  the  Rodentia. 

Proc.  Acad.  NaL  Sei.,  of  Philadflphia,  July,  1889,  pp.  14-28.     Pis.  i,  ii,  (colored).     Six  figures. 
R.  W.  Shufeldt.    Osteological  studies  of  tbe  subfamily  Ardeinn',  (Pt.  i). 

Jour.  Cotnp.  Med,  and  8urg.,  ( Philadelphia).    Art.  xv,  v,  x.  No.  3,  July,  1889,  pp.  218-243.    Eight 

flgares. 
Tilly  reprints  issued,  with  covers.    Same  title.    Kepaged,  1-26. 

CoDtalns  conciee  accounts  of  the  skeletons  of  many  of  the  V.  S.  herons,  and  related  bie4%. 
Material  of  the  Museum  extensively  used. 
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R.  W.  Shufeldt.    The  eared  seals. 

Forest  and  Stream,  vol.  xxxiii,  No.  1,  July  25, 1880,  pp.  3-5. 

(Figure  of  the  Califomian  sea  lion  given  after  Elliott.) 
R.  W.  SiiUFKLDT.    The  oared  seals. 

F^etl  and  Stream,  vol.  xxxiii,  No.  4,  August  15, 1889,  pp.  64, 65.  (Tilnstratetl  by  figure  of  St«Iler'a 
sea  lion). 
B.  W.  SiiUFELDT.    ContribatioDS  to  the  comparative  osteology  of  arctic  and  sab- 
arctic  water  birds.     Pt.  iv. 

Jour.  A TMt.  ( London),  v,  xxil,  July,  1889,  pp.  537-558.     Eight  flgnres. 

Based  almost  entirely  upon  material  in  collection  of  U.  S.  National  Maseum. 
R.  W.  Shufeldt.    The  cared  seals. 

Forett  and  Stream,  vol.  xxxiii,  No.  5,  August  22, 1889,  p.  84. 

(Illustrated  by  figaro  of  fur  seal. ) 
R.  W.  Shufeldt.    Note  on  the  anserine  affinities  of  the  flamingoes. 

Science  (New  York),  September  27, 1889,  No.  347,  pp.  224, 226. 

R.  W.  Shufeldt.    Contributions  to  the  comparative  osteology  of  the  families  ofNorth 
American  passeres. 

Jour.  Morph.  (Boston),  vol.  ui,  No.  1, 1889.  pp.  81-114.     Pis.  v,  vi,  figs.  1-26. 
R.  W.  Shufeldt.    Notes  on  the  anatomy  of  Speotyio  cunicularia  hypogaa. 

Jbttr.  if orpA.,  pp.  115-125.    PI.  vii. 

R.  W.  Shufeldt.    Osteological  studies  of  the  subfamily  Ardeincp. 

Jour.  Oomp.  Med.  and  Surg.  (Philadelphia),  x,  No.  4,  Art  xvin.  October,  1889,  pp.  287-317.    Figs. 

9-37. 
Fifty  reprints  issued,  with  covers.    Same  title  ;  repaged,  1-26. 
R.  W.  Shufeldt.    Studies  of  the  Maorochires,  morphological  and  otherwise,  with  the 
view  of  indicating  their  relationships  and  defining  their  several  positions  in  the 
system.     (Communicated  by  W.  K.  Parker,  F.  R.  S.,  F.  L.  S.) 

Linnaan  Society*B  Journal  (London),  Zoology,  xx,  1889,  pp.  299-394.    PI.  xvii-xxiv. 
R.  W. Shufeldt.    True's  "Contributions  to  the  Natural  History  of  the  Cetaceans. 
A  review  of  the  family  Delphinidw.''    Bull.  U.  S.  Nat.  Mus.,  No.  36, 1889.    (Review.) 
Jour.  Oomp.  Med.  and  Surg.  (Philadelphia),  x.  No.  4,  October,  1889,  pp.  lOI-iOO. 
R.  W.  Shufeldt.    Restorations  of  some  of  the  more  remarkable  extinct  mammals  of 
the  United  States.     No.  I.  A  restoration  of  Tinooeros  ingens. 

The  American  Field  (Now  York  and  Chicago),  October  26, 1889,  pp.  390, 391.     Four  flguree. 
R.  W.  Shufeldt.    Restorations  of  some  of  the  more  remarkable  extinct  mammals  of 
the  United  St«ites.    No.  2.  The  ancestry  of  the  horse. 

ITie  American  Field,  No.  18,  November  2,  pp.  414,  415.    Seven  flgnros. 
R.  W.  Shufeldt.     Restorations  of  some  of  the  more  remarkable  extinct  mammals  of 
the  United  States.  ■  Net).  Ancient  whales  and  coryphodons. 

The  American  Field  (New  York  and  Chicago),  No.  19,  November  9, 1889,  p.  439.    Two  figures. 
R.  W.  Shufeldt.    Restorations  of  some  of  the  more  remarkable  extinct  mammals  of 

the  United  States.    No.  4.  Half  apes  and  lemurs. 

The  American  Field  (New  York  and  Chicago),  xxxii,  No.  20,  November  16,  1889,  pp.  463, 46i 
Two  fig  ores. 
R.  W.  Shufeldt.     Restorations  of  some  of  the  more  remarkable  extinct  mammals  of 
the  United  States.     No.  5.  The  sabre-toothed  tigers. 

The  American  Field  (fiew  York  and  Chicago),  No.  21.  November  23,  1889,  pp.  487, 488.     Two 
figures. 

R.  W.  Shufeldt.    Restorations  of  some  of  the  more  remarkable  extinct  mammals  of 
the  United  States.     No.  G.  Hairy  mammoths  and  the  sea-cows. 

The  American  Field  (New  York  and  Chicago),  No.  22,  November  30,  1889,  pp. 511, 512.     Two 
figures. 
R.  W.  Shufeldt.    Concerning  certain  zoological  considerations  as  referring  to  the 
classification  of  man. 

Pop.Sei.  NeufM  (Boston),  xxill,  No.  11,  November,  1889,  pp.  161, 162. 
Assisted  by  stndios  of  the  ethnological  material  in  the  U.  S.  National  Museum. 
R.  W.  Shufeldt.    Contributions  to  the  comparative  osteology  of  Arctic  and  Sab- 
arctic  wat«r  birds.    Pt.  V. 

The  Journal  of  Anatomy  (London),  Art.  10,  xxiv,  n.  h.,  iv,  pt  v,  1889,  pp.  89-116;  PL  vi,  ril,  vill. 
Based  entirely  upon  material  furnished  by  the  collections  of  the  U.  S.  Natioiud 
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R.  W.  SnuFELDT.    Ou  aquatic  habits  of  certain  land  tortoise.". 

\ature  (London),  XL,  No.  1044,  October  31. 1889,  p.  644. 
K.  W.  SiiUFKLDT.     Rnnarks  upon  extinct  mammals  of  the  United  States. 

Reprinted  from  The  American  Field  (Chicago),  xxxil,  Noa.  17-22.  1889.  Two  hundred  and 
fifty  copicA  issued,  beini;  the  author's  edition,  in  paper  covers,  under  above  title,  with  im- 
proved figures  and  repagination ;  pp.  1-38. 
The  author  -was  materially  assisted  by  studies  of  material  in  the  collections  of  tlie  U.  S. 
National  Museum,  especially  in  the  use  of  Steller's  sea-cow  and  skulls,  and  other  speci- 
mens in  the  osteological  department. 
R.  \V.  Shttfeldt.     Progress  in  avian  anatomy  for  the  years  1888-1889. 

Jour.  Comp.  Med.  and  Yet  Arch.  (Pliiladelphia).  XI,  No.  1,  January,  1890,  pp.  22-2G. 
The  work  done  in  osteology  of  birds  by  the  Department  of  Compar.itive  Anatomy  of  the  U.S. 
National  Museum  herein  fully  noticed. 
R.  W.  Shufkldt.    Hints  to  explorers  and  naturalists  in  the  Held  about  the  prepara- 
tion, care,  and  transportation  of  vertebrate  skeletons  in  the  rough. 
Jintr.  Comp.  Med. and  Vet.  Arch.  (Phibulelphia),  xi,  No.  2,  February,  1890,  pp.  98-103. 
R.  W.  Shufeldt.    The  use  to  which  the  claws  on  the  pollices  of  certain  young  birds 
:ire  put.     (Letter  to  editor.) 

llfit  (London),  n,  No.  5,  Ser.  8,  January,  1890,  pp.  128, 129. 
R.  W.  SiiUFRLDT.    On  the  position  of  Chamcea  in  the  system. 

Journal  of  Morphology  (Boston),  III,  No.  3,  December,  1889,  pp.  475-502, 8  figures. 
R.  W.  SiiUFRLDT.    Contributions  to  the  comparative  osteology  of  Arctic  and  sub- 
arctic water-birds.    Pt.  vi. 

Journal  of  Anatomy  (Ix)ndon).  xxiv,  January,  1890,  pp.  169-187.    PI.  xi,  xii,  and  numerous 
wood  cuts  in  the  text 
CuAKLES  ToKREY  SiMPSON.    On  a  singular  case  of  imitation  in  Ostrea  Virginioa. 
The  Hautilui,  111,  No.  3,  July,  1889,  pp.  26, 27. 

(Jails  attention  to  the  reproduction  on  its  own  shell  by  an  oyster  attached  to  Oerithiumatrahim, 
of  the  color  markings  as  well  as  the  scu1ptui*e  of  the  Oerithium  to  which  it  adhered. 

Charles  Torrey  .Simpson.    What  is  a  species? 

The  XautUtu^  III.  No.  7,  November,  1889,  pp.  78-80 ;  No.  8,  December,  1889,  pp.  88-90. 
Discussion  of  the  variability  of  moUnscan  forms  and  their  systematic  value. 
Charles  Torrey  Simpson.    Notes  on  some  Indian  Territory  land  and  fresh- water 
Hhells. 

Proe.  U.  8.  Nat  Mut.,  xi,  September  3. 1888  (1889),  pp.  449-454. 
John  H.  Smith.    Contribution  toward  a  monograph  of  the  insects  of  the  Lepidop- 
terouB  Family  Noctuidu)  of  Temperate  North  America. — Revision  of  the  species  of 
the  genus  Agroiis. 

BuU.  38,  v.  S.  Hat.  Mut.,  1889, 8vo.,  pp.  1-237.     Pl.  I-V. 

John  B.  S.mith.    Notes  on  the  species  of  Lachnoaierna  of  Temperate  North  America, 
with  descriptions  of  new  species. 

Proc,  V.  S.  Nat.  Mut.,  XI.  September  3, 1888  (1889),  pp.  481-525.    PI.  XLVlil-LX. 
Sanderson  Smith.    List«  of  the  dredging  stations  of  the  U.  S.  Fish  Commission,  the 
U.  S.  Coast  Survey,  and  the  British  steamer  Challenger,  in  North  American  waters, 
from  181)7  to  1887,  together  with  those  of  the  princijial  European  Government 
expeditions  in  the  Atlantic  and  Arctic  Oceans. 

Annual  Report  of  the  U.  8.  Committioner  of  Fish  and  Fi*heriei,  Pt.  XI v,  1880  (1889),  pp.  873-1017. 

Three  charts. 
These  lists  describe  the  depth  of  water,  character  of  the  bottom,  temperature,  etc.,  at  each 
dredgin)^  station. 
Robert  E.  C.  Stearns.    A  mammoth  land  snail. 

The  NautUuMt  III,  No.  3,  July,  1890,  pp.  20, 30. 

Comments  on  the  allege<l  discovery  of  a  Bulimut,  19  inches  long. 
Rorert  E.  C.  Stearns.    On  the  distribution  of  Planorbh  hicarinafu8, 

Weit  American  Seientitt,  September,  1889. 
Robert  E.  C.  Stearns.     Notes  on  Physa  triiicea  Loa,  its  relations,  etc. 

The  XautUut,  in,  No.  5,  September,  1889,  pp.  49-51. 

Robert  E.  C.  Stearns.    Critiques  and  comments. 

The  Nautilit*,  ni.  No.  6,  October,  1889.  pp.  04-66. 

Notea  on  shells  and  shell  literature. 
Robert  E.  C.  Stearns.    Stenotrema  hirauta  Say,  on  the  West  Coast. 

Tks  Nautilut,  Ul,  Na  7,  November,  1889,  pp.  81, 82. 
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Robert  E.  C.  Stkarns.     Obituary  notice  of  Xeuos  Y.  Clark. 

Amtriean  yaturaligt,  xxiii.  Aii<;uflt,  1889,  pp.  749, 750. 
Robert  E.  C  STK\H>is.     Instances  of  the  effects  of  musical  sounds  ou  animalR. 

American  NaturalUt.  xxiv,  Jau  uary,  1890,  pp.  22-29;  February,  1890,  pp.  123-130;  March,  1890> 
pp.  230-342. 
Robert  E.  C.  Stearns.     Contribution  to  the  Natural  History  of  tbe  Coelenterata, 
Cal.  Acad.  Sci.,  October,  1889, 42  pagan,  pi.  2. 

A  collection  of  reprint-M  of  varioas  ]>apera  and  notices  relative  to  TfrrUKa  Bltikei  Steania,  and 
BadicipeM pleurO'Cristatua  Stearns,  bound  together  ^ith  an  bUtorical  introduction,  cover, 
and  title  page ;  distributed  by  tbe  author. 
Robert  E.  C.  Stearns.     Etbno-conchology  ;  a  study  of  primitive  money. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Museum),  1887  (1889),  pp.  997-334, pi. i-ix. 
An  account  of  tUo  u^e  of  shells  or  shell  substance  as  a  medium  of  exchange  or  meaaureof 
value. 
RoBEHT  E.  C.  Stearns.     The  Nisbinam  game  of  ''Ha ''and  tbe  Boston  game  of 
*'  Props." 

The  Eveniivg  Star  (Washington,  D.  C),  May  31,  1890. 

A  paper  road  before  tho  Anthropological  Society  of  Washington,  May  20, 1890,  and  partiallj 
printed  in  the  newspaper  above  cited. 
Leonhard  8trjnk(iER.    Review  of  Jajmuose  Birds,  vni,  Tbe  Nutcracker  {Nucifraga 
caryocaiactea  macrorhynchos). 

Proc.  V.  S.  Nat.  Mus.,  xi,  July  5, 1888  (1889),  pp.  42S-432. 
Leonhard  Stkjneger.     Review  of  Japanese  Birds,  ix,  Tbe  Wrens. 
Proc.  r.  S.  Nat.  Mus.,  XI,  September  20, 1887,  pp.  547,  548. 
{Troglodytes  fninigatus  kurilensis,  subspp.  nov.) 

Leonhard  Stkjnkger.    Notes  on  a  Tbird  Collection  of  Birds  made  in  Kaoai,  Ha- 
waiian Islands,  by  Yaldomar  Knudsen. 

Proc.  U.  S.  Nat.  Mus.,  xii,  March  8, 1890,  pp.  377-386. 
{Oreomyza  wilsoni,  sp.  nov.) 

Leonhard  Stejneger.    Description  of  a  New  Lizard  from  Lower  California. 
Proc.  U.  S.  Nat.  Mus.,  xli,  July,  3, 1890,  pp.  643,  644. 

Described  as  a  new  species,  Onemidophorxu  labialis,  from  Cerroa  Island,  Lower  California.  Type 
U.  8.  Nat.  Mus.,  No.  15596. 
Leonhard  Strjnkgkr.     Description  of  Two  New  Species  of  Snakes  from  California. 
Proc.  U.  S.  Nat.  Mus.,  xii,  Kobniary  5, 1890,  pp.  95-90,  with  5  figures  in  the  text 
Described  as  now  speoio.s  Li 'Aatie/raoreufti  and  Lichanura  simplex.  Typea,  IT.  S.  Nat.  Mni. 
Nos.  15503, 13810.    With  u  synopsis  of  the  known  species  of  the  genus  Liehanura. 
Leonhard  Stkjnkger.     Diagnosis  of  a  New  Species  of  Snake  {LAchanuraoreutii), 
from  San  Diego  County,  California. 

The  West  American  tScientist,  vi,  August,  1889.  p.  83.    Ileprinted  by  permiasion  of  the  Aaaiataot 
Secretary  from  advanced  shocta  of  the  foregoing  urlide. 

Leonhard  Stejneger  and  Frederic  A.  Lucas.     Contributions  to  tbe  Natanil 

History  of  tbe  Commander  Islands.  x.  Contribution  to  tbe  History  oiTallas' 

Cormorant. 

Proc.  U.  S.  Nat.  Mus.,  xii,  February  .'i,  1890,  pp.  83-94.    PI.  3. 
Z.L.  Tanner.    Report  on  tbe  work  of  tbe  IT.  S.  Fisb  Commission  steamer  Albatrou 
for  tbe  3'ear  ending  December  31,  188().     By  Lieut.  Comdr.  Z.  L.  Tanner,  U.  S.N. 
Annual  Report  of  the  U.S.  Commissioner  of  Fish  and  Fisheries,  pt.XlV,  1886(1888),  pp. 00^ 

692.    Ten  plates. 
Describes  oporati  ons  on  the  oust^'rn  roast  of  the  United  States,  with  a  list  of  the  dredgiig 
stations,  temperature  and  density  observations,  and  u  report  by  Thomas  Lee,  naturalist 
Frederick  W.  True.    Report  on  tbe  Department  of  Mammals  in  the  U.S.  National 
Museum,  I88f). 

Report  of  the  Smithsonian  Institution,  ii,  1886  (1889),  pp.  147>162. 
Frederick  W.  True.     Report  on  tlio  Department  of  Comparative  Anatomy  in  the 
U.  S.  National  Museum,  1880. 

Report  of  the  Smitt^onian  Institution,  U,  1886  (1889),  pp.  209-213. 

Frederick  W.  True.    Report  on  tbe  Department  of  Mammals  in  the  U.  S.  National 
Museum,  1H87. 

Report  of  the  Smithsonian  Institution  ( U.  S.  Nation  il  Museum),  1887  (1889),  pp.  87-M. 
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Frederick  W.  Troe.  Rex)ort  on  tbe  Department  of  Comparative  Anatomy  in  the 
U.  8.  National  MaHeuni,  18H7. 

JUport  of  the  SmithBonian  InstitiUion  (IT.S.  National  Museam),  1887  (1889),  pp.  137-138. 
Fredkrick  W.  True.     Contributions  to  the  Natural  Hintory  of  the  Cetaceans.     A 
Review  of  the  family  Delphinidw. 

BuU.  36,  17.  S.  Nat  Mua. ,  1889, 8vo.,  pp.  1-191 .    PI.  l-XLVii. 
Frederick  W.  True.     On  tlie  occurrence  of  Kchinomija  aemiapinosus  Tomes,  in  Nica- 
ragua. 

I^oc.  U.  S.  Xat,  Mut.,  XI,  September  3,  1888  (1889).  pp.  467,468. 
Frederick  W.  True.    On  the  mammals  collected  iu  Eastern  IIomluraM  in  Ib'S?  by 
Mr.  Charles  H.  Townsend,  with  a  description  of  a  new  subspecies  of  Capromys 

from  Little  Swan  Island. 

Proc.  V.  8.  Nat.  Mut.,  XI,  September  3, 1888  (1889),  pp.  469-472. 
LuciEN  M.  Turner.    The  single-headed  drum  of  the  Naskopie  (Nagnaguot)  Indians, 
Uiigava  District,  Hudson  Bay  Territory. 

Proc.  U.  S.  Xat  Mut.,  xi,  September  3. 1888  (1889),  pp.  433, 434. 
Geor(1E  Vasey.     List  of  the  plants  collected  in  Alaska  in  1888,  No.  vi. 
Proc.  U.  8.  Nat  Mut. ,  xii,  No.  772, 1889,  pp.  217-218. 

GEORtiK  Vasey.    A  new  grass. 

Th€  Botanieal  GazstU,  xv,  pp.  106-110. 

Described  aa  a  new  genua  and  ApecieH  Bhachidotpcmum  Mexicanum  (with  plate). 
George  Vasey.     New  or  little  known  plants:  Uniola  Palmeri. 
Garden  and  Forett  n.  pp.  401-4U2. 
Described  as  new  Uniola  Palnuri  (with  figures). 

George  Vasey  and  Joseph  Nelson  Rose.  List  of  plants  collected  by  Dr.  Edward 
Palmer  in  ISbD  at  Lagoon  Head,  Cedros  Island,  San  Benito  Island,  Guadeloupe 
Island,  head  of  the  Gulf  of  California. 

Contributiont  from  tht  V.  S.  National  Herbarium,  i,  No.  1,  pp.  9-28. 

Described  by  Mr.  Ilose  as  now  species  :  Sisymbrium  Brandegeana,  Allium  Oali/omicum,  Ence- 
lia  Ckdrotentit,  Pha^lia  (Eutoea)  Cedrotentit,  Nicotiana  Qreeneana,  Etehteholzia,  Palmeri, 
8phctraleta  Palmeri,  llemizonia  (Harimannia)  Palmeri,  H.  (H)  Oreeneana,  and  by  Dr.  C.  V. 
Millspaagb,  Euphorbia  Pondii. 
Also  published  in  tbe  Proc.  XT.  8.  Nat  Mut.,  xi,  September  3, 1888  (1889),  pp.  627-538. 
Chakles  D.  Walcott.     Description  of  new  genera  and  species  of  fossils  from  the 
Middle  Cambrian. 

Proc  U.  8.  Nat  Mut.,  Xl,  July  5,  1888  (1889),  pp.  441-446. 
Charles  D.  Walcott.     A  simple  method  of  measuring  the  thickness  of  iuclioed 

strata  by  means  of  a  clinometer  compass  and  .i  rod. 
Proe.  U.S. Nat  Mut.,  TI,  1888  (1889),  September  3,  pp.  447-148. 

This  is  a  description  of  a  method  of  measuring  the  tbickues»  of  inclined  strata  b^-  means  of  a 
clinometer  and  a  rod.    One  cut. 
Charles  D.  Walcott.     A  fossil  Lingula  preserving  the  cast  of  the  Peduncle. 
Proc.  U.S.  Nat  Mut.,  x\,  1888  (1889),  September  3.  p.  480. 

This  is  a  description  and  illuslration  of  a  spccinien  of  Lingula  trqualit  Hall,  showing  the 
peduncle  extending  out  fVom  the  ventral  valvo. 
Charles  D.  Walcott.     Descriptive  notes  of  new  genera  and  species  from  the  Lower 
Cambrian  or  Olenellus  zone  of  North  America. 
Proe.  U.  8.  Nat  Mut.,  xn,  1889  (1890),  February  5,  pp.  33  IG. 

There  is  included  in  this  paper  a  description  of  ttiu  new  genera  Avalonia,  HeUnia,  nnd 
Coleoloidet,  and  a  number  of  new  species  with  re  marks  upon  some  that  have  Imscu  previ- 
ously described. 
Charles  D.   Walcoit.    Description  of  a  new  genus  and  species  of  iuarticnlate 
brachiopod  from  the  Trenton  limestone. 

Proc.  U.  8.  Nat  Mut.,  xil,  1S89  (1890),  Decenil>er  10,  pp.  nUTt,  360. 

A  description  of  the  genus  Conotreta,  a  small  inarticulate  brachiopod  allied  to  Acrotreta. 
Charles  D.  Walcott.    A  review  of  Dr.  R.  W.  EllsN  second  report  on  the  geology 
of  a  portion  of  the  Province  of  Quebec,  **'ith  additional  notes  on  the  ^*Quebeo 
Group." 

Amtr.Jour.  Sei.,  ser.  3,  xxxix,  1890,  pp.  101-115. 

In  the  additions  to  the  review  of  Dr.  KUh'h  report  are  descriptions  and  observations  made  by 
tbe  writer.  He  concludes,  in  agreement  with  Dr.  £Ils,  that  the  Quebec  group  should  b« 
dropped  fh>m  geologic  nomenclature. 
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Charles  D.  Walcott.    A  review  of  the  report  of  the  State  geologist  of  New  Tork 

for  the  year  1888. 

Amer.  Jour.  Sci.t  aer.  3.  XXXIX,  1890,  pp.  155. 156. 

A  short  review  of  the  coDtents  of  the  report  with  special  reference  to  the  presence  of  the 
Hercyniaa  faa&a  oi  its  representative  in  America,  and  the  classification  of  the  Upper 
Silarian  and  Devonian  rocks  as  iuflaenced  hy  the  presence  of  this  fauna. 
Charles  D.  Walcotf.    Study  of  a  line  of  displacement  iu  the  Grand  Cal&oo  of  the 
Colorado,  iu  northern  Arizona. 

Bull.  Geol  8oc.  America,  1, 1 889.  pp.  49-64.    Twelve  figures. 

A  description  of  an  ancient  pro-Cambrian  fault,  upon  which  a  movement  took  place  in  later 
Tertiary  times,  reversing  the  movement  of  pre-CMnbrian  time.    It  is  aooocnpanied  by 
descriptive  details  and  numerous  illustrations. 
Charles  D.  Walcott.    The  value  of  the  term  "  Hndsou  River  Group"  in  geologic 

uouieuclatnre. 

Bull  GeoL  Soe.  America,  1, 1890,  pp.  335-355. 

A  brief  historical  notice  and  a  description  of  the  rocks  referred  to  the  Hndsoc  Biver  groop 
by  the  geologists  in  New  York,  Ohio,  and  tho  Mississippi  Valley.  The  oonoliiai<»i  reached 
is  that  the  term  "  Hudson  "  has  a  definite  value  iu  geologic  nomenclature,  and  should  be 
used  in  a  generic  sense  as  expressed  in  the  following  tabolation: 


Terrano.                                                         Formations. 

Hudson • 

Hudson  River  shales  and  grits.    Utica  shale. 

Frankfort  shale. 

Lorraine  shale  and  sandstone. 

Salmon  River  sandstone  and  shale. 

Cincinnati  shale  and  limestone. 

Nashville  shale.                                                               ; 

Maquoketa  shale. 

Charles  D.  Walcott.    Report  on  the  Department  of  Invertebrate  Fossils  (  Paleozoic) 
in  the  U.  8.  National  Musenm,  188G. 

Report  0/ the  Smithsonian  Inetitution,  il,  1886  (1889),  pp.  215-227. 
Charles  D.  Walcotf.    Report  on  the  Department  of  Invertebrate  Fossils  ( Paleozoic) 
in  the  U.  S.  National  Museum,  1887. 

Report  of  the  Smitheonian  InstituHon  (U.  S.  National  Museum).  1887  (1889).  pp.  139-141. 

Lester  F.  Ward.*    Why  is  water  considered  ghost-proofT 

Science,  v,  January  2, 1885,  p.  2. 

The  snggestion  is  made  that  the  wide-spread  belief  among  savages  that  "water  is  impassable 
to  spirits"  may  be  duo  to  the  obstacles  it  presents  to  dogs  in  pursuing  their  prey,  tracking 
their  masters,  etc 
Lester  F.  Ward.    A  glance  at  the  history  of  our  knowledge  of  fossil  plants. 

Science,  v,  January  30,  1885,  pp.  93-96. 

Brief  review  of  the  progress  of  Paleobotany  from  the  earliest  times. 
Lester  F.  Ward.    Fontaine's  older  Mcsozoic  dora  of  Virginia. 

Science,  v,  April  3.  1885,  pp.  28(),  281. 

Review  of  that  work. 
Lester  F.  Ward.    Les(iuerenx's  Cretaceous  and  Tertiary  flora. 

Science,  v,  April  24, 1885,  pp.  348, 349. 

Review  of  that  work. 
Lester  F.  Ward.    Prematnre  appearance  of  the  periodical  cicada. 

Science,  v,  June  1 2, 1886.  p.  476. 

Letter  to  Science  recording  the  hearing  of  the  note  of  the  periodical  cicada  on  October  12. 
1884,  with  an  attempt  to  account  for  the  phenomenon. 
Lester  F.  Ward.    The  ginkgo-tree. 

Science,  v,  June  19, 1885,  pp.  495-497. 

An  account  of  the  discovery  of  the  flowering  for  the  first  time  of  two  ginkgo-treea  in  the 
U.  S.  Botanic  Garden  at  Washington,  followed  by  remarks  on  the  character  and  distribution 
of  this  tree  and  its  paleontological  history.  Two  of  the  illustrations  are  of  specimens 
collected  by  the  writer. 


*  Mr.  Ward's  Bibliography  from  January,  188.5,  to  June.  1886,  was  omitted  from  the  reports  of  the 
National  Museum.    It  is  supplied  here  in  connection  with  that  for  the  year  ending  June  SO,  1880. 
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Lester  F.  Ward.    Evolution  in  tho  vegetable  kingdom. 

A  inerican  Naturalitt,  xix.  July,  August,  1885,  pp.  52t7-6U ;  745-7S3. 

ThU  article  disoussea  the  progrejis  that  ha8  beun  made  in  our  kDowle<lj;e  of  tho  laws  of  devel- 
opment in  the  vegetable  kingdom,  considering  the  subject  from  the  three-fold  point  of 
view  :  its  chronological,  geological,  and  botanical  history.    The  second  and  third  parts  of 
the  paper  are  the  same  as  read  at  the  American  Association  for  the  Advancement  of  Sci- 
ence at  Philadelphia,  September  8, 1884.    Tho  first  part  is  an  expansion  of  the  correspond- 
ing portion  of  that  paper. 
Lester  F.  Ward.    Historical  view  of  the  fossil  flora  of  tho  globe.    Qeologioal  view 
of  the  fossil  flora  of  the  globe.    Botanical  view  of  the  fossil  flora  of  the  globe. 
Proe.  Amtr.  Atun.  Adv.  8ci.,  xxxill,  September,  1884,  pp.  49^-497. 
Abstract  of  papers  read  before  section  F,  September  8, 1^4. 
Lester  F.  Ward.    A  convenient  system  of  river  nomeuclaturc. 

Science,  vi.  October  9, 1885,  pp.  321-322. 

Suggests  the  giving  of  monosyllabic  names  to  the  tributaries  of  rivers  and  of  combining 
these  to  form  the  names  of  tho  streams  whicli  the  tributaries  unite  to  form,  after  the 
analogy  of  the  Mattapony  in  Virginia. 
Lester  F.  Ward.    Moral  and  material  progress  contrasted. 

Traneactioni  of  the  Anthropological  Society,  in,  1884-1885,  pp.  121-130  (136). 
An  argument  for  conscious  activity  on  the  part  of  society  in  seeking  its  own  welfare,  by 
showing  that  the  moral  condition  of  mankind  has  not  kept  pace  with  material  progress  in 
whioh  snch  conscious  activity  has  been  exercised  by  individuals. 
Lester  F.  Ward.    An  example  in  political  science. 
The  Daily  Telegraph  {Sew  York),  November  3, 1885,  p.  4. 
A  scientific  treatment  of  the  tariff  question. 
Lester  F.  Ward.    Mind  as  a  social  factor  (Abstract). 

Tramaetions  of  the  Anthropological  Society  of  Washington,  ili,  1885,  pp.  31-32. 
The  paper  was  published  in  full   in  Mind  (London),   ix.  October,   1884,  pp.  563-573,  and  is 
mentioned  above  under  that  date. 
Lester  F.  Ward.     Remarks  on  Mr.  H.  H.  Bates's  {taper  on  ''  Discontinnities  in 
Nature's  Methods." 

Tran$actiun»  qf  the  Anthropological  Society  of  TTafAinytoti,  in,  1885,  pp.  53-54. 
Welcomes  the  introdnction  of  the  physical  term  diecontinuitiee  into  biology  in  the  sense  given 
to  it  by  Mr.  Bates,  t.  e.,  not  implying  actual  breaks  in  the  series,  and  offers  additional 
examples. 
Lester  F.  Ward.    Remarks  on  Prof.  J.  M.  Gregory's  paper  on  the  ^'Elements  of 
Modern  Civilization." 

TrantacOone  of  the  An!tJhropological  Society  of  Washington,  in,  1885,  pp.  63-<S4. 
Approves  the  classification  of  social  activities  proposed  by  Professor  (}  regory,  and  shows  thatit 
is  substantially  the  same  as  that  elaborated  b)'  the  speaker  and  publitthed  three  years 
before  (Science,  October  23,  1880,  pp.  210,211),  and  then  in  press  as  part  of  Chapter  vii  of 
his  forthcoming  work  on  dynamic  sociology. 
Lester  F.  Ward.    A  National  University. 
Science,  vi,  December  18.  1885,  p.  539. 

Letter  approving  Secretary  Lamar's  recommendation  of  the  eatabliHhment  of  such  an  institU' 
tion  by  the  Government  at  Washington. 
Lester  F.  Ward.    Administrative  Report  of  the  Chief  of  the  Division  of  Paleobot- 
any, U.  S.  Geological  Snrvey,  for  the  year  ending  June  30,  1884. 
Report  of  the  U.  S.  Geological  Survey,  1883-1884,  pp.  55-M. 

Lester  F.  Ward.    Sketch  of  Paleobotany. 

Report  (^ftheU.S.  Geological  Survey,  1883-1884,  pp.  357-452.  PI.  LVl-LVin. 

Gives  an  historical  review  of  paleobotanicAl  discovery  with  profuse  bibliographical  references, 
a  sketch  of  the  history  of  paleobotany  down  to  the  year  ItibO,  an  account  of  the  present 
state  of  the  science,  remarks  on  tho  nomenclature  of  foRsil  plants,  a  review  of  the  prog- 
reM  toward  a  natural  method  of  botanical  classification,  especially  as  indicated  by  pal. 
eophytology.  and  a  geognostlco-botanical  view  of  tho  plant  lifo  of  the  globe,  past  and 
present,  illustrated  by  a  tabular  exhibit  and  three  diagrams,  one  of  which  is  colored. 
Lester  F.  Ward.    Notes  on  the  flora  of  Eastern  Virginia. 

Botanieol  Qaxette,  il,  February,  1886,  pp.  32-38. 

The  more  striking  changes  that  occur  in  the  flora  on  traveling  southward  from  Washington, 
D.C.,  to  Weldon.  N.  C,  are  pointed  out  and  commented  upon. 

Lester  F.  Ward.    Moral  and  material  progress. 
TU  CkipUal  (Washington),  March  28,  1880,  p.  4. 
AlMttnust  of  the  paper  above  noticed  on  moral  and  material  progress  conttaa\A^. 


714  REPORT   OF   NATIONAL   MUSEUM,  1890. 

Lester  F.  Ward.     Ou  the  tletennination  of  fossil  (licotyledonons  leaves. 
Amer.  Jour.  8ei.,  xxi,  Ma3%  1886,  pp.  370-375. 

(.'OU tains  a  brief  review  of  the  progreHS  ma^ie  in  tliia  line  of  researcli  preparatory  to  the  nomen* 
clature  proposed  hy  NatLoret  in  a  recent  paper  which  analysed  und  criticised.    (Papers 
published  durin;;  1889-1890). 
Lester  F.  Ward.    The  sociological  position  of  protection  and  free  trade. 

The  American  Anthropologist  (Wa-shington),  II,  October,  1889.  pp.  289-209. 

A.rgae8  that  protoctiun  can  bo  theoretically  defended  as  resting  upon  the  progressive  prin* 
ciple  of  invention,  free  trade  representing  the  absence  of  any  social  effort  to  improre  the 
commercial  and  industrial  condition. 
Lester  F.  Ward.    Fortnitons  variation.    Being  an  abstract  of  a  paper  thus  en- 
titled, read  before  the  Biological  Society  of  Washington,  December  15,  1888. 

Nature  (London),  XL,  July  25,  1889,  p.  310. 

The  full  title  of  the  paper,  as  orally  presented  with  exhibition  of  specimens  and  comments 
thereuu,  was  "  Fortuitous  Variation  as  illustrated  by  the  Genua  JEupatorium."  The 
variations  in  the  leaves  of  the  different  species  of  this  genus  were  held  to  be  such  sa 
could  not  all  be  produced  by  natural  selection,  obviously  not  being  specially  advantageous 
to  the  ]>lant.  It  was  argued  that  tbey  were  fortnitons  in  the  proper  scientific  sense  of 
tbat  vrord  :  t.  e  ,  they  were  the  result  of  the  universal  pressnre  of  organic  life  in  all  dirae- 
tions  and  rcprosuntcd  those  directions  in  which  such  pressure  had  been  saccessfol,  the 
lines  of  least  r^^sistanoe. 
Lester  F.  Ward.    Canses  of  belief  in  immortality. 

The  Fonim  (New  York),  viii,  September,  1889,  pp.  98-107. 

The  great  prevalence  of  this  belief  is  claimed  to  be  the  resuU  of  natural  causes  operating 
upon  primitive  man,  resulting  in  a  universal  notion  of  spirit,  and  the  chief  of  these  uatanJ 
causes  are  enumerated. 
Lester  F.  Ward.    Jurassic  plants  from  Kaga,  Higa,  and  Echizeh   (.Japan).    By 
Matajiro  Yokoyama. 

American  Journal  of  Science,  Xxxviil,  Ser.  3,  "November,  1889,  p.  414. 

Brief  notice  of  a  papor  by  tbo  above  title  in  the  Journal  of  tho  College  of  Science,  Imperisl 
University  of  Japau,  ni,  Pt.  I,  Tokio,  Japan,  1889. 

Lester  F.  Ward.    The  Tertiary  flora  of  Australia.    By  Dr.  Constantin,  Baron  von 
Ettingshauseu.     English  translation  edited  by  R.  Etheridge,  jr.,  Sydney,  18*8. 
American  Journal  of  Science,  xxxviii,  Ser.  3,  December,  1889,  p.  493. 

Brief  notice  of  a  paper  witli  the  above  titio,  rt>ferrinir  to  a  fuller  analysis  of  the  original 

memoirs  to  appear  in  tho  Eighth  Annual  Koport  of  tho  U.  S.  Geological  Survey  (pp.  812- 

814). 

Lester  F.  Ward.    Contribuzioni  alia  flora  fossile  del  terreni  terziarii  della  liguria. 

By  S.  Sqninabol.     L  Fucoidi  ed    Elmintoideo,  Roma,  1888;   IL  Caracee-Felci, 

Geiiova,  1889. 

Ami'rican  Journal  of  Science,  xxxix,  Ser.  3,  January.  1890,  pp.  TJ,  73. 

Hricf  notice  of  papers  with  tlio  above  titles  publishe<l  by  the  Italian  Geological  Society  and 
Univovsitj'-  of  Genoa. 
Lester  F.  Ward.    Administrative  Report  to  tho  Director  of  the  IT.  8.  Geological 
Survey  for  tho  year  ending  Juno  'M),  1887. 

Eighth  Annual  Report  of  the  U.  S.  ISeological  Surney,  I88G-1887,  Pt.  I.  1889.  pp.  184-189.  Issued 
February.  1890. 

Lester  V.  Ward.     Tho  geographical  distribution  of  plants. 

Eighth  Annual  Report  of  the  U.  S.  Geological  Survey,  1886-1887,  Pt.  II,  1889.  pp.  663-960,  PI.  LXI. 
is.sued  l\'l)ruar>,  1890. 

An  extruded  and  detail«'.d  enumeration  of  the  localities  at  which  fossil  plants  have  been  found, 
the  works  mentioning  them,  and  tho  a;;e  of  the  deposits  in  which  they  occur;  arranged 
primarily  in  a  geographical  order  begiuuiug  with  England  and  ending  with  the  United 
States,  with  a  map  of  tho  United  States  Hhowing  tho  localities  and  formations. 
Lester  F.  Ward.    The  coursi3  of  biologic  evolution.     Annual  Address  of  the  Presi- 
dent of  the  Biological  Society  of  Wjishington,  delivered  January  25,  1890. 

Proc.  JUol  Soc.  of  Washington,  v,  18J0,  pp.  23-55;  Pamphlet,  pp.  1-33. 

The  fimdanieutal  nud  distinct  modes  or  Hues  of  dev(<>Iopinent  are  recognised,  the  normal  and 
the  oxtra-uorniai.  In  both,  evolution  takes  place  chi(*fly  throogh  thelawof  theeztineiioB 
of  trunk  Hues  of  de.scent,  oou]>led  with  that  of  the  persistence  of  anspeolalised  types. 
Normal  development  is  ilhistrattMl  in  the  vegetable  kingdom,  the  principal  atepa  being  tbs 
origin  of  exogeny,  phenogamy,  gymnospermy,  augiospenuy,  exogenous  angiospenny  i  ani 
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the  development  of  floral  envelops,  apetaly ,  polypetaly ,  gamopetoly.  Eztra-norraal  develop* 
ment  is  illustrated  by  fortuitous  variation,  in  general  by  the  origin  of  sbowy  and  fragrant 
flowers,  and  of  bright-colored  and  sweet-flavored  fruits.    The  abnormalities  of  sex  ah  pro- 
duced by  both  female  and  male  selection  are  explained.    Finally  it  is  shown  that  all  extra- 
normal  development  is  the  result  of  the  origin  and  growth  of  the  psychic  element. 
Lkster  F.  Ward.    On  fossil  plants  collected  by  Mr.  K.  A.  McConnell,  on  Mackenzie 
River,  and  by  Mr.  T.  C.  Weston,  on  Bow  River.   By  Sir  J.  W.  Dawson. 
Atiur.  Jour.  Sex.,  xxxix.  Ser.  3,  May,  1890,  p.  406. 
Notice  of  a  paper  with  the  above  title. 
Lester  F.  Ward.     Report  on  the  Department  of  Fossil  Plants  in  theU.  S.  National 
Museum,  1B86. 

Report  of  the  Smithionian  Inetitution,  li,  1886  (1889),  p.  231. 
Lester  F.  Ward.    Report  on  tbe  Department  of  Recent  Plants  in  the  U.  S.  National 
Museum,  188G. 

Report  of  the  Smithtonian  Iiutilutum,  II  1886  (1889),  pp.  233-235. 

Lester  F.  Ward.    Report  on  tbe  department  of  Fossil  Plants  in  the  U.  S.  National 
Museum,  1887. 

Report  of  the  Smithionian  Institution  (U.  S.  National  Museum),  1887  (1889),  pp.  145, 146. 
Lester  F.  Ward.    Report  on  the  department  of  Recent  Plants  in  tbe  U.  S.  National 
Museum,  1887. 

Report  o/the  Smithsonian  Institution  (U.  S.  National  Museum,  1887  (1889),  pp.  145, 146. 
Lester  F.  Ward.    Remarks  on  Dr.  Newberry's  paper  ou  the  Laramie  Group,  at  the 
Geological  Society  of  America  in  New  York,  December  26,  1S89. 
BuU.  GeoL  Soe.  Amer.,  i,  1890,  pp.  529-532. 

These  remarks  relate  chiefly  to  the  position  which  Fort  Union  bods  occupy  relatively  to  the 
original  Laramie  deposits  of  Colorado  and  Wyoming. 
Lester  F.  Ward.    Remarks  on  Mr.  David  White's  paper  on  Cretaceous  plants  from 
Marthas  Vineyard,  at  the  Geological  Society  of  America  in  New  York,  Deceml)er 
28,  1889. 

BuU.  GeoL  Soe.  Amer.,  i,  1890,  pp.  555-556. 

Pointing  ont  especially  the  importance  of  Mr.  White's  discoveries  to  geology  in  settling  be- 
yond further  dispute  the  age  of  a  <*.urtain  portion  at  least  of  the  Qay  Head  section,  which 
has  been  the  subject  of  geological  iuvestigatiou  for  a  c-entury,  and  was  still  enshrouded 
with  doubt 

Lester  F.  Ward.    Genius  and  woman's  intuition. 

The  Forum  (New  York),  IZ,  June,  1890,  pp.  401-408. 

This  article  is  a  reply  to  one  by  Grant  Allen  on  woman's  intuition,  in  the  preceding  number 
of  the  Forum.  It  aims  to  give  a  scientific  explanation  of  the  origin  and  nature  of  the 
well-known  faculty  by  which  most  women  are  able  to  arrive  instantaneously  and  correctly 
at  the  decision  of  certain  questions  of  practical  life,  and  point  out  what  these  questions 
are  and  their  limitations,  thus  denying  the  implication  in  the  aiticle  reviewed  that  the 
faculty  is  general  or  occult.  Tt  refutes  the  claim  of  Mr.  Allen  that  there  is  any  analogy 
between  this  power  and  that  of  true  genius,  and  shows  that  the  two  facalties  are  distinctly 
antagonistic,  the  former  being  essentially  practical,  while  the  latter  is  essentially  ideal. 
Mr.  Allen's  theory  that  men  of  genius  are  the  sons  of  women  in  whom  the  intnitive  faculty 
is  highly  developed  is  shown  to  he  erroneous,  the  popular  view  being  that  they  are  the 
sous  of  women  of  intellectual  superiority.  The  conclusion  is  drawn  that  the  chief  deaid* 
eratnm  is  the  intellectual  development  of  women. 
Lester  F.  Ward.    The  Potomac  or  younger  mesozoic  flora ;  by  William  Fontaine). 

Amer.  Jour.  Sei.,  xxxix,  Ser.  3,  June,  1800,  p.  520. 

Notice  of  the  work  of  the  above  title  being  Monograph  No.  XV  of  the  IT.  S.  Geological  Survey 
Washington,  1889. 

J.  Elfreth  Watkins.    The  air  ship  (its  influence  on  travel  should  it  be  perfected). 
Th4  Epoch,  VI,  No.  132,  Aug.  16, 1889.  p.  447. 

Containing  an  approximate  cost  of  the  construction  and  operation  of  a  theoretical  air  ship. 
J.  Elfreth  Watkins.    Report  on  the  Section  of  Steam  Transportation  in  the  U.  S. 
National  Museum,  1S8G. 

Report  <\f  the  Smithsonian  Institution,  n,  1886  (1889).  pp.  1]»-141. 
J.  Elfreth  Watkins.    Report  on  the  Section  of  Steam  Transportation  in  the  U.  S. 
Natiooai  Muneura,  1887. 

MtfOftqfths  Smithsonian  InstUution  (U.  S.  National  H«seam),  1887  (1889),  pp.  7»-81. 
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Charles  A.  Whitk.    Tho  Lo^or  C*r(>taceous  of  the  Southwest  and  its  relations  to 
underlying  and  overlying  formations. 

Attur.  Jour.  t/H.,  xxxvin,  December,  18h9,  pp.  440-445. 

Charles  A.  White.    The  North  American  Mesozoic.    Address  as  Vice-President  of 
Section  £  of  the  American  Association  for  the  Advaacement  of  Science,  at  Toronto, 

August,  1889. 

Froc.  AiMT.  Aun.  Adv.  Set.,  xxxvni,  pp.  1-24. 
Charles  A.  White.     Report  on  the  Department  of  Invertebrate  Fossils  (Mesozoic) 
in  the  U.  S.  National  Museum,  18^». 

Jieport  of  the  Smithsonian  Institution,  li,  1886  (1889),  pp.  229-230. 
Charles  A.  White.     Report  on  the  Department  of  Invertebrate  Fossils  (Mesozoic) 

iu  the  U.  S.  National  Museum,  1887. 

JUport  0/  the  Smithsonian  Institution  (U.  S.  National  MaMam),  1887  (1889),  p.  143. 

Henry  S.  Williams.    The  Cuboides  Zone  and  its  fauua;  a  discussion  of  methods  of 
correlation. 

Bull.  Qeol  Soe.  Amer.,  l,  1890,  pp.  48 1-500.     PI.  11-13. 

A  deacriptioD  of  the  Cuboides  Zoue  of  the  Now  York  sectioo  and  comlaiion  of  it  with  the 
Caboidet)  Zone  of  the  Devonian  system  of  Europe.    Tlie  discasslun  of  the  methodn  uf  cor- 
relation includes  the  application  of  paleontolo^o  and  strati$;raphic  evidence  aa  a  basia  of 
correlation. 
Scott  Wilson.    On  some  of  the  hirds  of  the  Sandwich  Islands. 

The  Ibis,  Sixth  Series,  n.  No.  6,  April,  1800,  pp.  170-196.     PI.  i  (colored/. 
Uemignathus  stejnegeri,  pi.  vi,  fig.  2.  (If.  obseurus  Stcyn.  Proo.  U.  S.  Nat  Mas.,  1887,  p. 93). 
Thomas  Wilson.     [Anthropological  Notes  in  the  ' 'American  Naturalist.''] 

Hound  Explorations  by  W.  E.  Moorehead  in  Kosa  County,  Ohio,  xxiu.  No.  273,  September. 

1889,  pp.  834-839. 
Congresses,  National  and  International,  held  in  Paris  durinf^the  French  Exposition  of  1881, 

XXIV,  No.  278,  February,  1890,  pp.  197-200. 
Prehistoric  Occupation  in  Cambodia— shell-heaps  in  Asia— Polished  stone  impleineiit«  in  the 

National  Museum,  xxiv.  No.  279,  March,  1890,  pp.  286-289. 
Fort  Ancient,  Ohio  (illustrated),  xxiv.  No. 280,  April,  1800,  pp.383,  384. 
Classiflcation  of  arrow  and  spear  heads  or  knives  in  the  National  Mosenm — Archfeological 

discoveries— Archieologic  or  Archaeological  ?— Human  and  animal  remains,  xxiv.  No.  282, 

May,  1890,  pp.  589-.')94. 

Thomas  Wilson.    The  paleolithic  period  in  the  District  of  Columbia. 

Proc.  V.  8.  Nat,  Mus.,  xii.  No.  777,  Mar.  7,  1890,  pp.  371-370.    PI.  xvii-xxL 

Also  printed  in  the  "American  Anthroi>ologist,"  ii,  July,  1889,  pp.  235-241. 
Thomas  Wilson.    The  civilization  of  the  Indians  of  North  America. 

Association  Franfaise  pour  lAvaneeinent  des  Science  (Paris).  August,  1889. 
Thomas  Wilson.    The  Falls  of  Niagara,  its  valuo  a.s  a  chrouometer  of  antiquity. 

Association  Fran^aise pour  VAvancement  des  Sciences  (Paris),  August,  1889. 
Thomas  Wilson.      Prehistoric  implements  and  objects  in  bard  or  semi-precioas 
stone  in  America. 

Association  Fran^aise pour  VAvancement  des  Sciences  (Paris),  August,  1889. 
Thomas  Wilson.     The  Smithsonian  Institution  and  its  Anthropologic  Work. 

Journal  of  Anthropological  Institute  of  Oreat  Britain  and  Ireland,  xix.  No.  4,  May,  1890.  pp. 
509-515. 

H.  C.  Yarrow.    Report  on  the  Department  of  Reptiles  and  Batrachians  in  the  U.  S. 
National  Museum,  1886. 

Report  of  the  Smithsonian  Institution,  ii,  1886  (1889).  pp.  165, 166. 
H.  C.  Yarrow.    Report  on  the  Department  of  Reptiles  and  Batrachians  in  the  U.  S. 
National  Museum,  1887. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Mnseum),  1887  (1889),  pp.  103, 104. 
W.  S.  Yrates.    Pseudomorphs  of  native  copper  after  azurite  from  Qrant  County, 
New  Mexico. 

Amer.  Jour.  Sci.,  November,  1889. 
W.  S.  Yeatks.    New  localities  for  phenakite. 
Amer.  Jour.  Sci.,  April  1890. 
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Abbott,  W.  H.  Models  of  boats  and  vessels  collected  under  the  direction  of  the 
U.  H.  Fish  Commission  tor  the  Department  of  Naval  Architecture,  and  received 
from  the  gentlemen  below  mentioned  : 

Hon.  V.  L.  Coffin.  |  Isaac  M.  Grant. 

J.  Kennedy.  Abraham  Lord. 

William  Welch.  Moses  B.  Day. 

G.  K.  Campliell  &  Co.  Robert  Doritz. 

James  B.  Crawford.  Joshna  Watson. 

D.  A.  Simpson.  Dudley  A.  Carlton. 

Hamen  Cousins.  F.  L.  Tyler. 
C  L.  Young. 

A  complete  list  of  the  models,  with  names  of  donors,  is  here  given: 

Ciiinpboll,  G.  K.  &.  Co.,  Cherry  Held,  Maine.  Builder's  skeleton  model  of  brig  T^lula, 
built  at  Cherryfield,  Maine,  by  Asa  Dyer. 

Carlton,  D.  A.,  Sedgwick,  Maine.  Model  of  figure-head  of  brij^  Burmah yhmlt  at 
North  Castine,  Maine,  in  1813. 

Coffin,  Hon.  V.  L.,  Harrington,  Maine.  Builder's  model  of  half-brig  AntehpCy  built 
at  Harrington,  Maine,  in  IdGG, double  decks;  builder's  model  of  brig  AVa  N.JohuBonj 
bailt  at  Harrington,  Maine,  in  1867,  by  Rarasdell,  Rumble  «.V  Coffin  ;  builder's  model 
of  three-masted  schooner  James  M.  Riley ^  built  at  Harrington,  Maine,  in  1872,  by 
Ramsdell,  Rumble  <&  Coffin. 

Cousins,  Hamen,  Lamoine,  Maine.  Builder's  model  of  two-masted  schooner  Wan- 
keagf  built  at  Trenton  (now  Lamoine),  Maine,  in  1855,  by  ILiinen  Cousins;  builder*s 
model  of  two-masted  schooner  Monntain  Laurel j  built  at  Trenton  (now  Lamoine), 
Maine,  in  1866,  by  Hamen  Cousins. 

Crawfonl,  J.  B.,  Castine,  Maine.  Builder's  model  of  ship  Atticus^  built  at  Castine, 
Maine,  in  1818,  by  James  Crawford ;  builder's  model  of  ship  Lucas  (full  rigged),  built 
at  Castine,  Maine,  in  1827,  by  James  Crawford. 

Day,M.  B.,  Sedgwick,  Maine.  Builder's  model  of  schooner  J.  W,  HalCf  built  at 
Brooklin,  Maine,  in  1855,  by  M.  B.  Day.     (Single  deck.) 

Doritz,  Robert,  Sargentville,  Maine.  Builcier's  model  of  schooner  E.  6Vo8«o»,  built 
at  Sedgwicki  Maine,  in  18G0,  by  R.  Doritz  ;  builder's  model  of  schooner  Lucy,  modeled 
and  built  by  R.  Doritz,  at  Sargentville  (in  Sedgwick  Towushif)),  Maine,  1852. 

Grant,  Isaac  M.,  Ellsworth,  Maine.  Builder's  model  of  schooner  D.  S.  Lawrtnce, 
built  at  Ellsworth,  Maine,  by  Isaac  M.  Grant,  in  1871;  builder's  model  of  schooner 
WUliam  II.  Archer,  bnilt  at  Ellsworth,  Maine,  by  Isaac  M.  Grant,  in  1871 ;  builder's 
model  of  bark  Jtt^ia,  built  at  Ellsworth,  Maine,  by  Isaao  M.  Grant,  in  1877. 

Kennedy,  J.,  Lnbec,  Maine.  Builder's  model  of  schooner  Aaron,  built  at  Lubec, 
Maine,  about  1854,  by  J.  Kennedy. 

Lord,  Abraham,  Ellsworth,  Maine.  Builder's  model  of  hermaphrodite  brig  Fredo- 
nia,  bailt  at  Ellsworth,  Maine,  in  1854,  by  N.  H.  Hall.     (Single  deck.) 

Simpson,  D.  A.,  Sullivan,  Maine.  Builder's  model  of  two-masted  hermaphrodite 
htig  Amethyst,  built  at  Sullivan,  Maine,  in  1840,  by  Richard  Simpson  ;  builder's  model 
of  two-mMted  sohooner  North  Star,  built  at  Sullivan,  Maine,  by  Richard  Simpson. 
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Tyler,  F.  L.,  Frankfort,  Maine.  Biiilder^H  skeleton  model  of  topsail  schooner  Ruth 
Thomas,  bnilt  at  Frankfort,  Maine,  in  1845,  by  Thomas  &,  Whitman. 

Watson,  J.,  Sedgwick,  Maine.  Builder's  model  of  schooner  Watchman,  modeled 
and  built  by  Joshua  Watson  at  Seaville,  Tinkcr*s  Island,  Maine,  in  1847 ;  bnilder^s 
model  of  brig  WaiHon,  modeled  and  built  b^'  J.  Watson  at  Sedgwick,  Maine,  in  1846; 
builder's  model  of  brig  Abby  fVatMon,  modeled  and  built  as  above  in  1852. 

Welch,  William,  West  Pembroke,  Maine.  Builder's  model  of  two-masted  schooner 
Ada  S.  Allen,  built  at  Dennysville,  Maine,  in  1867,  by  F.  W.Allen  &  Son. 

Young,  C  L.,  Lamoiue,  Maine.     Builder's  model  of  two-masted  brig  loarian,  boilt 
at  Trenton  (now  Lamoiue),  Maine,  iu  1^52,  by  Hamen  Cousins. 
Abbott,  Dr.  W.  L.  (Zanzibar,  East  Africa).     A  large  and  valuable  collection,  consist- 
ing of  skins  and  skulls  of  large  and  small  mammals,  including  rhinoceros  heads, 
buffalo  heads,  wart-hog,  Pigmy  Antelope  (Neotragus),  Tree  Coney  (red)  (Dendro- 
hyra),  {Ichneumons  crosftarchus)  (new  to  the  collection),  from  the  vicinity  of  Mount 
Kilima-njaro.     One  hundred  and  ten  ethnological  objects,  consisting  of  swoidii, 
daggers,  kuives,  shields,  arrows,  clubs,  wooden  dishes,  bowls,  spoons,  clothing, 
war-cap,  baskets,  beaded  belts,  neck  rings,  armlets  and  anklets,  ear  ornaments, 
snuff  horns,  medicine-girdle,  et(r.     Collection  of  insects,  birds'  skins,  specimen  of 
Chromis  uihticus,  shells,  two  specimens  of  Achatina  reticulata  Peiffer  from  Zanzi- 
bar, head  oi  Cobra  naja  sp.,  alcoholic  specimens  of  reptiles,  skin  of  crocodile, 
and  eggs  of  ostrich.    2:U5rf.    ( For  description  of  Pigmy  Antelope  and  Tree  Coney 
see  Proceedings  of  the  National  Museum,  vol.  xii,  1890,  pp.  227-229.) 
Abkkt.  Charlks  (Norbeck,  M  iryland).     Original  bust  of  Benjamin  Franklin,  exe- 
cuted by  Corrachi  in  Italian  marble.     23089. 
Adamh,  C.  F.  (Chami»aigu,  Illinois).     Group  of  Namlis  larvatus  from  Borneo  (227ri8); 
collection  of  mammal  skins  and  bones  (22331);  twenty  specimens  from  near  the 
town  of  Sandakau ;  seventeen  specimens  from  Kiniabatangan  River;  foarteen 
specimens  from  Suanlamba  River,  and  twelve  specimens  from  Sapagaya  River, 
British  North  Borneo. 
Adams,  Frkd.  J.  (Grand  Rapids,  Michigan).    Ribbon  badge  of  the  Michigan  Press 

Association,  session  of  lH><y,  held  at  Grand  Rapids,  July  9  et  seq.     22217. 
Adams,  L.   J.  (Vineland,  New  Jersey).    Arrow-points  and  a  fragment  of  pottery. 

22G73. 
Adams,S.  and  J.  (Bangor,  Maine).     Specimen  of  biotite  granite  from  near  Wilson 

Stream,  head  of  8ebec  Lake,  Maine.    23339. 
Adams,  W.  H.  (Chavse,  Illinois),    (through  Prof.  J.  F.  James,  U.  S.  Geological  Snrvey). 
Specimens  of  Zaprentis  dalii,   M.  and  II.,    Pohjphcmopsis  sp.?  and  MticrocMina 
medialU,  M.  and  II.,  from  the  Coal  Measures  of  Illinois.    22570. 
Adams,  William  W.  (Mapleton,Now  York).    Specimens  of  copper  spear-heads  from 

Michigan  and  New  York  (purchase).    22229. 
AoRicuLTruE,  Dkpartment  of: 

(Through  Prof.  C.  V.  Kilev,  Entomologist.)  Collection  of  insects  gathered  in  Aus- 
tralia and  New  Zealand,  by  Mr.  A.  Koebele,  agent  of  the  Department,  890 
specimens,  represent ing2r>0  species  of  Coleoptera  ;  128 specimens,  representing 
r)2  speciesof  Ifeiniptera,  and  200  specimens  representing  40  specimens  of  Orthop- 
tcra  (22747) ;  collection  of  insects  belonging  to  the  late  Dr.  Asa  Fitch.  (23118). 
(Through  Dr.  B.  E.  Fernow.)    Map  showing  percentage  of  forest  areas,  exhibited 

at  the  Paris  Exposition.  2279(5. 
(Through  Dr.  C.  II.  Merriam.)  Collection  of  reptiles  from  Arizona  (23030)  ;  two 
living  Canada  Porcupines  ( Krethrhon  dorsatua)  from  northern  Minnesota 
(2.3073) ;  ll(»rned  Toad  (Phrifnosoma  hreviroatre),  with  sample  of  earth  upon 
which  it  was  living,  from  Bridger's  Pass,  Wyoming  (23259);  two  nests  and 
eggs  of  Spizella  breiveri,  eggs  of  SturneUa  magna  neglecia  and  Faloo  riekardwni 
(23305);  collection  of  batrachians  from  San  Francisco  Mountain,  Arixonm. 
(23333). 
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Alaska  Commercial  Company  (San  FraDcisco,  California).  Bidarkas  and  pad* 
dies,  from  the  following  localities:  Kusilak,  mouth  of  the  Yukon  River;  St. 
Michael's;  Unalaklik,  60  miles  north  of  St.  Michael's;  Cape  Vancoaver;  Nun- 
wak  Island,  250  miles  south  of  St.  Micbaers,  and  Unalaska.  22485.  (See  also 
under  Capt.  M.  A.  Healy.) 

Allbn,  Dr.  H.  N.  (Secretary  of  the  Corean  Legation,  Washington,  District  of  Co- 
lumbia). Collection  of  118  ethnological  objects,  many  of  which  were  given  to  Dr. 
Alien  by  the  King  of  Corea  (deposit)  (22405) ;  specimen  of  gold  ore  from  the 
province  of  Pyong  an  do  Wen  San  Mines  (gilt)  (22412). 

Allen,  Ira  B.  (Fair  Haven,  Vermont).  Specimen  of  mineral  from  the  mica  mines 
at  Amelia  Court  House,  Virginia  (collected  by  Mr.  W.  S.  Yeates  of  the  Natioual 
Museum)  (22199) ;  specimens  of  Amazonstone  from  same  locality  (2;i257). 

AiXKN,  J.  D.  (Maudan,  South  Dakota).    Three  specimens  of  Mazama  vioniana.    23081. 

Amkkican  Bank  Notb  Company  (through  James  Macdonough,  president,  (New 
York  City).    Proof  from  a  bank  note  die.    23277. 

American  Museum  of  Natural  History  (New  York  City).  Skin  of  bull  Moose 
from  Maine;  skin  of  African  lion;  two  skins  of  Prong-horned  Antelope  from 
Montana,  and  mold  of  lion  in  flesh  (exchange)  (22188) ;  specimen  of  Agassiz's 
Gopher  {XerohaUB  agasnzi)  from  Tucson,  Arizona  (2216) ;  life-size  bust  in  plaster 
of  the  chimpanzee  Crowley  of  the  Central  Park  Menagerie  (22280) ;  213  speci- 
mens, representing  16  species  of  birds'  skins  from  Arizona  (22625). 

Anthony,  A.  W.  (San  Diego,  California).  Three  eggs  (one  set)  of  PeUcanus  calif orni- 
CHS,    22r40. 

Applkton,  J.  W.  M.  (Salt  Sulphur  Springs,  West  Virginia).  Specimen  of  Gordiua 
aquaticuB,    23013. 

Applkton,  Nathan  (Boston,  Massachusetts),  (through  G.  L.  Gillespie,  lieutenant- 
colonel  of  Engineers,  U.  S.  Army).  Mahogany  gun-carriage  from  the  citadel  of 
Santo  Domingo,  probably  made  by  the  Spaniards  during  the  early  days  of  their 
possession  of  the  island  (23201);  photograph  of  the  council  of  Sitting  Bull  and 
other  Indians,  at  Standing  Rock,  and  photograph  of  the  monument  to  General 
Custer  (23206).  y 

Arizona  Sandstone  Company  (Los  Angeles,  California).  Four-inch  cube  of  sand- 
stone from  the  company's  quarry,  Flagstaflf,  Arizona.    22632. 

Armstrong,  Thomas  (See  under  PennsyWania  Salt  Manufacturing  Company). 

AsHFORDy  Edwin  W.  (U.  S.  National  Museum).  Arrow-head  from  shore  of  Chesa- 
peake Bay,  Kent  Couuty,  Maryland  (22422) ;  nest  of  Red  Squirrel  (Sciurus  hudso- 
nina)  from  the  District  of  Columbia  (22917). 

AsKXW,  H.  G.  (Tyler,  Texas).    Collection  of  land  and  fresh- water  shells.    22291). 

Australian  Musbum  (Sydney,  New  South  Wales,  Australia),  (through  the  United 
States Creological  Survey.)  Thirty-two  specimens  of  minerals  and  rocks  (22739). 
(Through  Edward  P.  Ramsay,  director  of  the  Australian  Museum.)  Collection  of 
Percoid  fishes,  representing  34  species  (exchange)  (23308). 

AVKRY,  8.  P.  (New  York  City).  Sixteea  prints  by  ProcMd  Comte,  lithographs,  and 
etchings  (22515) ;  etching  by  Henri  Gndcard,  from  the  Portrait  of  Whistler  (22951) ; 
catalogae  Atelier  Jules  Dupri,  illustrated  by  eight  dry  prints  (23090). 

AvBRY,  Dr.  WiLUAM  C.  (Greeusborough,  Alabama).  Collection  of  birds'  skins, 
eggs,  and  nests  (23293);  nest  and  egg  of  Guiraca  ctenilea  (23329);  twelve 
skins  of  Quiecalun  quiscula  and  Qiiiscalus  quiscula  aeneus  (23815). 

Babbitt,  Miss  Franb  E.  (Cold water,  Michigan).  Fragments  of  Indian  pottery,  bone 
spear- pointy  small  leaf-shaped  implement  of  white  quartz,  and  tlint  arrow-points 
from  varioos  localities  in  Morrison  and  Beltrami  Counties,  Minnesota.    22706. 

Bakkr,  W.  S.  (Philadelphia,  Pennsylvania),  (through  Mr.  S.  R.  Koehler.)    Four  royal 
octayo  yolamss :  '*  The  engraved  Portraits  of  Washington,'*  Philadelphia, 1890; 
*<Medal1io  Portraits  of  Washington,''  Philadelphia,  1885  ;  ''Character  Portraits 
of  WMhioKtoo,"  Philadelphia,  1887 ;  '*  Bibliotheca  Washington ia/'  Phil&d<&lvV^vb.^ 
1800;  pftoiplilet— <<  The  History  of  a  rare  Washington  \)tmt,''  \^i^.    ^l^i^V. 
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Balcii,  Dr.  Edward  T.  (South  Bond,  Washington).  Two  specimens  of  stone  imple- 
ments, and  one  specimen  of  sandstone  from  Willapa  River,  at  low  tide,  Jane 
1875.     230G2. 

Baldwin,  I,  W.  (Cocbranville,  Pennsylvania).  Arrow-points  found  in  West  Fal- 
lowfield  Township.    22872. 

Balfour,  Henry  (Oxford  University  Museum,  Oxford,  England).  Six  specimens  of 
Carib  celts  from  the  West  Indies  (exchange)  (23266) ;  saucer-shaped  lamp  made 
of  pottery  from  Cyprus  (exchange)  (22646).  (See  under  Natural  History  Mnsonm, 
Oxford.) 

Banxkopt,  J.  C.  (Washington,  District  of  Columbia).  One  Imari  bottle,  date,  1650; 
one  bowl  Akahatayama,  date  ItiOO;  one  bowl,  Kakiyewou  (22855);  one  Bizen 
bottle,  gourd-shaped,  with  handle  (exchange)  (22856). 

Bangs  «fe  Co.  (New  York  City),  (through  Mr.  W.  Eliot  Woodward.)  Collection  of 
archaoologicnl  specimens.    22813. 

Bahatonni,  C.  a.    (See  under  E.  Michel.) 

Barnjss,  Judge  W.  H.  (Tucson,  Arizona).  Specimen  of  embolite  from  Noon  Camp, 
near  Nogales  (collected  by  Dr.  W.  F.  Hillebrand,  of  the  U.  S.  Geological  Sur- 
vey).   22601. 

Barnum,  Lieut.  M.  H.,  U.  S.  Army  (Fort  Pena,  Colorado,  Texas).  Skin  and  eggs  of 
Scaled  Partridge  {Callipepla  squamata).    (22239,  22372.) 

Baurbtt,  F.  N.  (New  York  City).  Portrait  of  M.  Appert,  the  inventor  of  the  method 
of  preserving  food  by  hermetically  sealing  it  in  cans.    22501. 

Baruktt,  O.  D.  (Washington,  District  of  Columbia).  Five  specimens  of  hematite 
nodules  from  near  Coyote,  New  Mexico.    22362. 

Bartlett,  Dr.  Joun  (Chicago,  Illinois).  Lines,  sail-pin,  and  photograph  of  a 
Burmese  canoe.    2^^250. 

Baylky,  Dr.  J.  R.  (Newport,  Oregon).  Rock  containing  living  specimens  of  boring 
mollusks,  PholaSj  LithodomuSf  etc.    23244. 

Baylky,  Prof.  W.  S.  (Colby  University,  Waterville,  Maine).  Two  specimens  of  tin 
ore  (exchange).    230:i6,     (See  under  Colby  University.) 

Beach,  Horace  (Prairie  du  Chien,  Wisconsin).  Specimens  of  pearl-bearing  river 
mussels,  pearls,  and  cabinet  specimen  (one  valve  polished).    22450. 

Bean,  Barton  A.  (U.S. National  Museum).  Two  birds  (in  flesh)  from  base  of  the 
Washington  Monument.    22406. 

Bean,  Dr.  T.  H.  (U.  8.  National  Museum).  Skin  of  Pacific  Kittawake  iRisia  iridae- 
tile  pollicaria),  and  stone  lamp  from  Kodiak  Island,  Alaska  (22694,  22762); 
cedar  bark-beater,  from  Skidgate,  British  Columbia.    (22762.) 

Beath,  J.  W.  (Philadelphia,  Pennsylvania).  Thirty-six  specimens  of  cut  stones,  con- 
sisting of  onyx,  cameos,  bloodstone  intaglio,  hematite  intaglios,  moss-agate,  sar- 
donyx cameo,  carnelian,  agate  armlet,  agate  paperweight,  opalescent  quartz 
(cut),  opal  in  limonite  (cut),  etc.    22379. 

Becker,  G.   F.    (See  under  Interior  Department,  U.  S.  Geological  Survey.) 

Becker,  M.  J.  (Fort  Scott,  Knnsus).  Two  concretions,  one  containing  sphalerite 
and  one  pyrite.    23326. 

Beckwitii,  Paul  (U.  S.  National  Museum).  Bronze  medal,  organization  of  the  First 
Regiment  Pennsylvania  National  Guard,  l(j61;  brass  medal,  unveiling  statue  of 
General  Meade,  October  8,  1887  (22312);  book  ''The  Spellbinders*  Souvenir" 
(22395) ;  Union  Veteran  Union  badge  (22549) ;  five  button-hole  badgee—Order  of 
the  Mystic  Shrine;  Independent  Order  Good  Templars;  Knights  of  Pythias; 
Knights  of  Pythias  Uniform  Rank  ;  Knights  of  the  Golden  Eagle  (22628);  cata- 
logues of  coins  and  medals  of  some  of  the  large  collections  in  England  (23306). 

Belding,  L.  (Stockton,  California).  Seven  specimens,  representing  four  species  of 
birds'  skins,  including  the  recently  described  Turdus  $equoien9i9  Belding  (82191); 
alcoholic  specimens  of  mammals,  Lagomya prinoepSj  Spermophilu$  Riohard$oni,  var. 
L,  Beldingi,  Merriam,  Putariiis  longicanday  Tamias  asiaticM  quadrivUtaiuB^  TlumO' 
mya  talpoidea  umbrinuSt  Tamiaa  lateralia  (22268);  three  skins  of  JLagomy$ prweppif 
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Beldino,  L. — Contiuued. 

and  five  skins  of  Tamias  laieraliSt  from  Tahoe  (22374);  Belding's  Sparrow  (AmmO" 
dramus  Beldingi),  parent  of  nests  and  eggs  in  collection  from  San  Diego  (23131) ; 
eggs  of  Cyanocitia  atelleri  JrontaliSf  and  Contopus  horealis ;  nests  and  eggs  of  Jm- 
modramu8  Beldingi,  Parus  montanuSj  and  Tardus  aonalaackkce  (23132). 

Bbmknt,  C.  S.  (Philadelphia,  Pennsylvania).  Specimen  of  native  silver  in  native 
copper  from  Lake  Superior  (23334) ;  specimen  of  poUncite  from  the  Isle  of  Elba 
(23225). 

Benbdict,  James  E.  (St.  Paul,  Minnesota).  Skin  of  Bronzed  Grackle  {Qniscalus 
quiscttla  €eneus)f  showing  remarkable  malformation  of  lower  mandible.    22493. 

Bexbdict,  W.  H.  (Elmira,  Nev<r  York).  Specimens  of  minerals  from  Moriah  (ex- 
change) 22346. 

Bennett,  F.  C.  (Monroe,  Wisconsin).  Four  specimens  of  pearl-bearing  Unto,  repre- 
senting four  species  from  Sugar  River,  Green  County.    22462. 

Benson,  Lieut.  H.  C.  (U.  S.  Army).  Three  eggs  (one  sot)  of  Long-crested  Jay  ( Cyano- 
citta  atelleri  macrolapha  Baird).    22214. 

Bbntz,  W.  H.  (Georgetown,  New  Mexico).  Two  specimens  of  descloizite  and  one 
specimen  of  descloizite  and  vanadinite  (collected  by  Dr.  W.  F.  Hillebrand,  of  the 
U.  S.  Geological  Survey).    22538. 

Bbroen,  Miss  Hilda  H.  (Brooklyn,  New  York).  One  copper  and  one  silver  coin 
from  Finland.    22460. 

Bergek  Sl  Wirth  (New  York  City).  Specimen  of  prepared  zinc,  for  zincography. 
22540. 

Betty,  Dr.  E.  G.  (Cincinnati,  Ohio).  Seven  varieties  of  medals  of  the  Ohio  Valley 
Centennial  Exposition  held  at  Cincinnati ;  collection  of  half  dollars  of  1829, 1833, 
and  1839,  and  sixteen  copper,  silver,  and  nickel  coins  of  various  dates.    22906. 

BiATUS,  B.  H.  (Marlborough,  Maryland).  Living  specimen  of  Red-shouldered  Hawk 
(Buteo  horealiB).    222*^5. 

BiLLOPP,  Dr.  J.  S.  (Glenn  Dale,  Maryland).  Virginia  half  penny,  George  III,  1883. 
23150. 

BiNNRT,  W.  G.  (Bnrlington,  New  Jersey).  Nineteen  specimens  of  land-shells,  to  com- 
plete the  Binney  collection  in  the  National  Mnseum  (22203) ;  three  speeimens  of 
Suednea  obliqua  Say,  from  Tarrytown,  New  York  (collected  by  Mr.  W.  G.  Teator) 
(22478) ;  ninety-two  electrotypes  of  shells  (23129).    (See  under  T.  D.  A.Cockerell. ) 

BiBKENBiNE,  JoBN  (See  under  Witherbees,  Sherman  &  Co.) 

Black,  Alexander  C.  (Surgeon-Generars  Office,  Washington,  District  of  Columbia). 
Upper  portion  of  a  grooved  ax,  found  on  South  A  street,  Washington,  District  of 
Colnmbia.   22857. 

Blankinship,  J.  W.  (Springfield,  Missouri).  Collection  of  prehistoric  implements, 
sixty  specimens  of  rude  scrapers,  knives,  arrow-heads,  x>erforator,  and  fragments 
of  large  leaf-shaped  implements  from  old  Indian  camping  ground.  22302.  (See 
under  Drury  College.) 

Buss,  Lawson  S.  (Dallas  City,  Illinois).    Small  flint  implement.    22909. 

Blunck,  a.  £.  (Johnstown,  New  York).    Blue  Andalusian  hen.    22142. 

Bobhmer,  Geobgk  H.  (Smithsonian  Institution).  Specimens  of  stilbite,  henlandite, 
Iceland  spar,  mesolite,  native  sulphur,  chalcedony,  and  specimens  of  ores,  rocks, 
and  fcMsil  plants  from  Iceland.    22371. 

Booos,  J.  G.  (Washington,  District  of  Columbia).  Pair  of  living  Guinea  Pigs 
{Cavia  aperia),    22755. 

BoHRRR,  C.  C.  (Bethesda,  Maine).  Four  living  Red  Foxes  ( Vulpea  fulvua  fuhua), 
23158. 

BOLTOH,  Prof,  H.  Careinoton  (New  York  City).    (See  under  Francis  Gay. ) 

BoHD,  L,  W.  (Port  Henry,  New  York).  Slab  of  Potsdam  sandstone  with  trails,  and 
ft  block  of  Upper  Cambrian  or  Potsdam  sandstone.    23681. 

BoHD,  Edward  T.  (Oceanside,  California).  Railway  guide-books  collected  by  thA 
donor*    SSvoS. 
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Bonnet^  Peter  (United  States  Treasury  Department).    Thirty-five  pbotogrAphs  of 

Eskimos  and  of  Alaskan  scenery.    22911. 
Boss,  E.  F.  (Potosky,  Michigan).    Specimens  of  fossils  Cyaihophyllum  davidtoni,  £. 

and  H.,  Farosites  sp.f  and  coral.    22839. 
Boston,  William  Q.  (David  City,  Nebraska).    Five  ears  of  yellow  com.    23052. 
BoswoRTH,  Prof.  Frank  (Chicago,  Illinois).     Specimens   of   limonite  from,   near 

Mazarn,  Arkansas.    23239. 
Botanic  Garden  (Cape  Town,  Cape  of  Good  Hope,  Africa),  (through  P.  MacOwan, 

director).    Capsules  of  Unaria  procumbenaf  Unaria  Burchelliit  and  Rogena  longi- 

flora.    23289. 
BoucARD,  A.  (Paris,  France).    Seven  specimens,  representing  seven  species,  of  Birdt. 

of  Paradise  (22488);  specimen    of  Manncodia  aira  from  New  Guinea   (22489); 

skin  of  Rifle-bird  {Craapedophora  magiUfica)  from  same  locality  (22697). 
Boucher,  William,  Jr.  (Baltimore,  Maryland).    Three  banjos  of  the  styles  made  in 

1845, 1846,  and  1847,  by  Mr.  Boucher  (the  inventor  of  tightening  banjo-heads  by 

screw  fixtures),  showing  the  first  method  and  two  subsequent  improvements. 

22989. 
Boutellb,  Capt.  F.  A.  (Superintendent  of  the  Yellowstone  National  Park,  Mammoth 

Hot  Springs,  Wyoming).    Six  living  specimens  of  Clark's  Nutcracker  and  two 

living  specimens  of  Steller's  Jay.    23229. 
Boutelle,  Harry  M.  (Mammoth  Hot  Springs,  Yellowstone  National  Park,  Wyo- 
ming).    Horseshoe  with  the  words '*  Mammoth  Hot  Springs,  Y.  N.  P.,  1889," 

covered  with  calcareous  deposits.    22597. 
Brady,  J.  H.  (Department  of  Public  Education,  South  Africa),  through  Mr.  William 

Harvey  Brown.    Collection  of  colcoptera  (exchange).    23288. 
Branham,  H.  p.  (Department  of  Agriculture).    Glass  flute,  silver-mounted,  made  by 

Laurent,  of  Paris,  and  used  for  many  years  by  Judge  A.  B.  Longstreet,  of  Georgia. 

22817. 
Breed,  Dr.  Daniel  (Washington,  District  of  Columbia).    Specimen  of  stalactite 

from  Howe's  Cave,  New  York.    22794. 
Bremen,  M.  H.  (Silver  City,  New  Mexico).    Specimen  of  native  silver  in  slate  (col- 
lected by  Dr.  W.  F.  Hillebrand,  of  the  U.  S.  Geological  Survey).     22552. 
Bremerman,  Fielde  (Philadelphia,  Ponnsylvauia).    Gray  Rabbit  {Lepna  aylvatic^) 

from  Falls  Church,  Virginia.    22800. 
Brewster,  William  (Cambridge,  Massachusetts).    Eggs  of  TympanuohuB  cti/ndoand 

Columba  fasciata  vioscw  (new  to  the  collection).    23133. 
Briggs,  C.  H.  (Kankakee,  Illinois).     Specimen  of  soap  rock  from  Ventura  County, 

California.    22566. 
Bkiggs,  S.  (Washington,  District  of  Columbia).    Liviug  specimen  of  Macaque  Monkey 

from  Macassar,  Celebes,  brought  to  the  United  States  ou  the  U.  8,  steamer 

Brooklyn,    2247r). 
Briguam,  G.  L.  (Boston,  Massachusetts).     Specimens  of  petalite,  yttrocerite,  mica, 

allauitc,  serpentine  in  calcite,  boltonite  in  calcite,  scapolite  in  quartz,  scapolite, 

chiastolite  (22359,  23187). 
Brimley,  H.  S.  and  C.  S.  (Kaleigh,  North  Carolina).    Two  Pine-mice  (Jrvicola  pine- 

torum).    22791. 
British  Museum  (London,  England).     Fifty-seven  specimens,  representing  27 genera 

and  34  species  of  Cambrian,  Lower  Silurian,  and  Upper  Silurian  fossils  (ex- 
change). 
Cambrian  system:  Agnostua  nudua  Barraude,    Conocephalua  atriatua  Barrande, 
Conocephulua   sulzeri   Barrande,   Conocortphe   viola^  Arionellua   ceticephalna, 
Ellipaocephaltta  hojffi  Barrande,  Sao  hiraula  Barrande. 
Ordovician  system :  Trinucleua  omatua  Sternberg,  Dionide  formoaa  Barrande, 
Ogygia  (Aaaphua)   oorndenaia  Murchison,  Aaaphua  tyrannu^  M^rQbi9on  var. 
Omatua  Murchison. 
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British  Museum— Continued. 

Silurian  system :  Leperditia  halHca  Wahl.,  Ampyx  renaulti  Barrande,  Calymene 
blemenhachii  Brogniart,  Calymene  ceratocephala,  Homalonotus  delphinocephalus 
Qreen,  IllaHurua  harriensia  Marchison,  Pkacops  caudatus  Brnnn.,  Phaoopa 
doumingias  Murohison,  Chetturua  bimucranatua  Murchison,  Sphcerexochia  mirua 
Barrande,  Staurocephalua  murchiaoni  Barrande,  Amphion  fiacKtr  Eichwald, 
Encrinurua  punctatua  Wahl.,  Cromua  hohemicua  Barrande,  Acidaapia  mira  Bar- 
rande, Acidaapia  brightii  Murohison,  Aeidaapia  rcemeri  Barrande,  Acidaapia  sp.f 
Lichaa  hirsuta  Fletcher,  Arethuaina  kanincki  Barrande,  Proetua  latifrona  McCoy, 
Harpea  ungnla  Barrande  (22580). 
Sknil  of  Luirafelina  (2:;2589) ;  three  meteoric  casts  and  one  specimen  of  orphiment 
(*22]89) ;  collection  of  bats  from  the  British  Mnsenm  collection  (32680) ;  86 
specimens  of  minerals  (23064). 
Brooks,  L.  F.  (Boston,  Massachusetts).    Specimen  of  native  tellurium  in  quartz 

from  Boulder  County,  Colorado.    22952. 
Brown,  C.  A.  (Honolulu,  Hawaiian  Islands).    Three  specimens  of  Awa  (Kava)  rep- 
resenting the  varieties  Puna,  Makea  and  Papa.    22869. 
Brown,  C.  F.  (Hot  Springs,  Arkansas).    Specimens  of  ffigirite  in  microlcine,  quartz 
crystals  and  pebbles  and  quartz  crystal  with  inclusions  of  albite  (22806);  speci- 
mens of  manganese  dendrite  on  novaculite  (22837). 
Bkown,  Herbert  (Tucson,  Arizona).    Twenty-one  eggs  of  Harporhynckua  bendirei 
(22481);  specimen  of  snake  (22894) ;  67  eggs  (19  sets)  of  Harparkynchua  curviroa- 
tria  palmerif  10  eggs  (1  set)  of  Callipepla  aquamata  (22903);  specimen  of  Gecko, 
{Coleonyx  variegatua) ;  three  specimens  of  ChiUnneniaoua  ephippioua  (22928);  two 
pairs  of  QambeVs   Partridge  {Callipepla  gambeli)  (22962) ;  specimen  of  lizard 
(23029) ;  two  qnaiPs  eggs  swallowed  and  ejected  by  a  Gila  monster  (23128) ;  eggs 
of  Callipepla  gambeli^  Columbigallina  paaaertHa palleacenay  Ardea  vireaoenaf  Melopelia 
levioopteray  PoliopHla  plumbea^  Cardinalia  cardinalia  auperbuaj  and  Phainopepla 
nitena  (23296). 
Brown,  Miss  L.  H.  (Boston,  Massachusetts).    Two  platinotype  prints.    22953. 
Brown,  Mrs.  Hrlbn  C.    Living  specimen  of  Macaw  from  Honduras,    22645. 
Brown,  Mrs.  M.  E.  (Orange,  New  Jersey.)    Three  musical  instruments  (exchange), 

22588. 
Brown,  Thomas S.  (Ponghkeepsie,  New  York).    First  straight  knife  or  sickle  belong- 
ing to  the  Ogle-Brown  reaping  machine,  invented  or  suggested  by  Henry  Ogle, 
and  built  by  Thomas  R.  Brown,  assisted  by  his  son,  at  Alnwick,  England,  about  the 
year  1820.    23285. 
Brown,  William  Harvbt  (See  under  John  H.  Brady);  (see  also  under  U.  S.  Eclipse 

Expedition  to  Africa  and  Rev,  G,  H.  R.  Fisk). 
Brownkll,  Frank  E.  (U.  S.  Pension  Office).    Double-barreled  shot-gun,  with  which 
Col.  E.  E.  Ellsworth  was  shot  at  the  Marshall  House,  Alexandria,  Virginia,  May 
24,1861;  and  rifle,  with  bayonet  attached,  with  which  James  P.  Jackson  (who 
killed  Ellsworth)  was  shot  at  the  same  time  and  place.    22306. 
Brufp,  Mrs.  J.  G.  (Washington,  D.  C).    Collection  of  medals,  coins,  specimens  of 
pax)er  money,  books,  plum  booty  pe  *'Sir  R.  Pakonham, ''lithograph  ^*  Washington," 
mezzotint  "The  Wa^thington  Family  "  (22243);  collection  of  ethnological  and  arcb- 
flblogical  objects  numbering  1,487  specimens  (22303). 
Bryan,  Charlrs  E.  (Washington,  District  of  Columbia).    Living  specimen  of  alli- 
gator A  lligator  miaaaiaaippienaia,    23221 . 
Buck,  Harry  H.  (Orland,  Maine).    Bnilder's  models  of  two  schooners.    2^819.    (See 

nnderW^H.  Abbott.) 
BucKLAND,  John  M.  (Rockford,  Iowa).    Twelve  specimens,  representing  four  genera 
and  six  speoies  of  Spirifera  hnngerfordi  Hall,  Sperifera  diajuncta  Hall,  Airypa 
offMra  Schlatheim,  Atrypa  reticularea  LinnaDus,  of  the  Devonian  Chemung  forma- 
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BuEHRiNO,  Fred.  (New  York  City).  Lithographers  and  photographers'  directory  of 
New  York  City,  for  18S9.    22319. 

BuiE,  Dr.  D.  M.  (Bargaw,  North  Carolina).  Specimen  of  grass  used  as  a  pargatire. 
22929. 

BuRCH,  R.  A.  (through  W.  B.  Merrimon^  U.  S.  National  Maseom).  Specimen  of  cop- 
per ore  from  the  Yancey  Mine,  near  AUensv^ille,  North  Carolina.    23&5L 

BuRDiCK,  Mrs.  Hilda  (Pine  Mountain,  Georgia).  Specimens  of  minerals  from  Laurel 
Creek  Mines,  consisting  of  diaspore,  pink  uiargarite,  phlogopite,  phlogopite 
crystals  coale<l  by  pyrophyllite,  apatite  with  phlogopite,  corouduniy  margarite 
with  ripidolite  and  chlorite,  corundum  with  ripidolite  and  chlorite,  toarmaline 
and  vermiculite,  apatite  in  phlogopite  (collected  by  Mr.  W.  S.  TAates,  of  the 
U.  S.  National  Museum.)    (223<r.,  23065.) 

Bureau  of  Ethnology  (through  Major  J.  W.  Powell,  Director).  Daplicateof  a 
model  of  Wolpi,  one  of  the  Tusayan  villages  (23175);  model  of  Tewa  (23193); 
model  of  Sechomovi  (23192).  (Through  Mr.  James  Mooney  :)  Collection  of  eth- 
nological objects  procured  from  the  East  Cherokee  Reservation,  North  CaroHua, 
consisting  of  baskets,  moccasins,  polishing-stones,  conjnring-stones,  aoratchen, 
bullet  mold,  lancet,  cupping-horn,  etc.  (21450). 

Burger,  Peter  (U.  S.  National  Museum).  Iron  tinder-case  for  the  pocket,  in  use 
many  years  (22385) ;  set  of  cooper's  tools,  bullet-molds,  and  cooper's  plane 
(225(17;. 

Burns,  Frank  (Smithsonian  Institution).  Specimens  of  Ottrta  virginiea,  attacheil 
to  a  teapot  cover,  from  the  Lower  Potomac  River  (22531) ;  8  specimens  of  S^ccinf^ 
campestris  Say,  froui  3  miles  east  of  Chattahoochee,  Florida  (22875);  Ivory-billed 
Woodpeckot {Campephilua  principalis) f  and  Pileated  Woodpecker  (CoopAZipM  pile- 
atu8)  (2*2682) ;  21  shells  from  Alum  Bluff.  Florida  (22888). 

Burton,  W.  M.  (Standard  Oil  Company,  Cleveland,  Ohio).  Three  specimens  of  dis- 
tilled zinc  and  magnesium,  used  in  the  determination  of  the  atomic  weights  of 
these  metals.    23241. 

Buysson,  Viscount  R.  du  (Chateau  de  Vernet,  par  Bron-Vernet  (Allier),  France). 
Seventy-seven  specimens,  representing  20  species  of  ChrytididtB  (mounted) 
(exchange)  23092. 

Call,  Dr.  S.  J.  (Paso  Robles,  California).  Specimen  of  Band-tailed  Pigeon  (Columha 
fasciata).    22769. 

Camp,  J.  II.  (Herring,  Ohio).  Collection  of  insects,  crystals,  minerals,  and  metals, 
specimens  of  Musa  audPancratiunif  palm-fiber  from  which  rope,  cloth,  tops,  mats, 
and  many  other  objects  are  made ;  gum  copal,  African  rubber,  cocoon  of  Congo 
8ilk-worm,  hippopotamus  tusks,  piece  of  skin  from  an  animal  called  by  the  £og- 
lish  ''Congo  seal,''  and  elephant  hair  from  the  Congo  district,  Africa  (22377); 
alcoholic  specimens  of  white  ants  (22439). 

Campbell,  G.  R.  &  Co.  (Cherry field,  Maine).  Builder*s  skeleton  model  of  brig.  22651. 
(See  under  W.  H.  Abbott.) 

Cani>a<iE,  R.  6.  F.  (Boston,  Massachusetts).     Builder's  model  of  vessel  of  1876.    2278*^ 

Carey,  Harriet  W.  (Napoleon,  Ohio).  Looking-glass,  relic  of  James  Mason  of  the 
Plymouth  cohmy.     22479. 

Carlton,  Dcdley  A.  (Sedgwick,  Maine).  Model  of  fignre-head  of  brig.  22661. 
(See  under  W.  H.  Abbott.) 

Carlisle,  Harold  (Durango,  Colorado).  Twenty  specimens  of  Orffphaa pitcheri  Mort. 
froui  Great  Sage  Plain,  valuable  as  showing  geographical  distribution.    22529. 

Carolina  Wood  Veneer  WorksK Clinton,  North  Carolina),  (through  S.  O.  Worth,  U. 
S.  Fish  Commission).  Butter-dishes,  aud  the  strips  of  gum  and  timbers  nsed  in 
manufacturing  them.    22808. 

Carpenter,  P.  Herbert  (Eton  College,  Windsor,  England).  Thirty-foor  microacopic 
slides,  sections  of  shells,  twenty-seven  microscopic  slides  of  foraminifera,  annelid 
tube,  and  one  slide  of  crab-shell,  prepared  by  the  late  Dr.  W.  B.  Carpentei|  and 
collected  by  H.  M.  S.  Poroupinef  Valorous^  Lightning^  and  Ckallwger.    22910. 
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Carpbnter,  Capt.  W.  L.,  (U.  S.  Army)  Fort  Whipple,  Arizona.  Specimens  of  rep- 
tiles ;  specimens  of  Salmo  irideuvj  G-ilaj  Squalius,  and  CatostomuSf  collected  in  the 
Verdi  River  and  its  tributary  Oak  Creek  ;  6  specimens  of  insects,  consisting  of 
spiders,  scorpions,  and  scolopeudra  (22517) :  Rocky  Mountain  Lined-tailed  Sper- 
niophile  (Spermophiltia  grammurus)  (::^252r>). 

Carter,  Mrs.  Sibyl  (Washiogton,  District  of  Columbia).  Collection  of  ethnological 
objects  consisting  of  feather-plume,  hat,  wallet,  fan,  bowl,  Tapa  club,  carryiug- 
pole,  photogpraphs,  etc.,  from  the  Sandwich  Islands,  and  specimen  of  ^^  Peles 
hair"  from  the  Hawaiian  Islands.    23273. 

Ca8RY,  Capt.  T.  L.  (Army  Building,  New  York  City).  Typos  of  9  now  species  of 
North  American  colooptora  (exchange).     2*2824. 

Cassin,  JosRiMi  A.  (Pinoy  Point,  Maryland).  Living  specimen  of  Fish-hawk. 
2229(5. 

CnAMBRKLix,  T.  C.    (See  under  Interior  Department,  U.  S.  Geological  Survey.) 

CnANi>LRR,  Prof.  Charles  F.  (School  of  Mines,  Columbia  College,  New  York  City.) 
Thirty  specimens  of  photo-mechanical  printing,  and  similar  work.    22418. 

CuAPMAN,  J.  Linton  (Brooklyn,  New  York).  Wood  engravings,  pamphlet,  and 
s])ecimen  of  medal-ruling.    22950. 

CiiASR,  K.  S.  (Hatley,  Idaho).    Leaf-shaped  implement  of  obsidian.    22328. 

Chatard,  Dr.  T.  M.  (U.  S.  (Geological  Survey.)  Two  specimens  of  Urao,  prepared 
by  Dr.  Chatard,  crystals  of  potassium  platinic  chloride.    22160. 

Cheney,  S.  F.  (Grand  Manau,  New  Brunswick).  Specimens  of  nudibranchs,  pebbles, 
worms,  crustaceans  and  sponges  (22408,  2^^294). 

Chirouse,  £.  C.    (See  under  Interior  Department.) 

Christy,  Thomas  &  Co.  (Loudon,  England.)  Specimen  of  Ouabain,  the  new  heart 
poison.     23002. 

Church,  Joseph  <&  Co.  (Tiverton,  Rhode  Island).  Alcoholic  specimen  of  Menhaden 
{Breroortia  tryannu^)^  17  inches  long,  caught  at  Long  Branch,  New  Jersey. 
22r>62. 

Cincinnati  Museum  Association  (Cincinnati.  Ohio).  Drawings  by  students  in 
the  Cincinnati  Art  Academy.    22192. 

CissEL,  George  £.  (District  of  Columbia).  Specimen  of  Flicker (CoZaptefaura/iia), 
in  flesh.    23112. 

Claiik,  a.  Howard  (U.  S.  National  Museum).  Copy  of  J.  Walker  Thompson's  pub- 
lication entitled  *'  Advertising  in  America.*'     22711. 

Clark,  E.  (Georgetown,  New  Mexico).  Specimens  of  smithsonite  and  calcite  from 
Hanover  Gulch,  (collected  by  Dr.  W.  F.  Hillebrand,  of  the  U.  S.  Geological 
Survey).    22542. 

Clark,  Waldo  J.  (Mnllan,  Idaho).     Specimens  of  plattnerite.    22382. 

Clarke,  Prof.  F.  W.  (See  under  Dr.  C.  Winkler,  Interior  Department,  U.  S.  Geo- 
logical Survey.) 

Coals,  Henry  R.  (Chicago,  Illinois).  Specimen  of  Broad-winged  Hawk  {liuteo  la- 
tianmus)  with  folly  develope<l  toe  and  claw  growing  from  the  thigh.    22960. 

COCKBRELL,  T.  D.  A.  (Colorado  Biological  Association,  West  OlitT,  Colorado), 
(through  W.  G.  Binney).  Specimen  of  Prophyaaon  pacifivum  cockereUy  tyi>e,  from 
Victoria,  Vancouver  Island.    2:)227.    (See  under  Colorado  Biological  Association. ) 

Coffin,  Hon.  V.  L.  (Harrington,  Maine).  Builder's  model  of  half-brig  schooner. 
22648.     (See  under  W.  H.  Abbott.) 

CoLBURN,  A.  E.  (Washington,  District  of  Columbia).  Specimen  of  Red-headed  Wood- 
pecker {Melanerpea  erythrocephalus  Linn)  (221)50) ;  House  Sparrow  (Paaaer  domeS' 
tiotu)  with  malformed  bill  (22749). 

Colby  University  (Waterville,  Maine),  (through  Prof.  W.  S.  Bayley).  Concretions 
from  Princess  Point  (exchange).    2:{078. 

COLR,  W.  P.  (Washington,  District  of  Columbia).  Specimen  of  living  Horned  Lizard 
(  Fhrgnoaoma  pUUyrhin  urn ) .    22274 . 
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Collins,  J.  (Provincetown,  Maaaachu setts).    Two  specimeoR  of  Thimble^ye  {Soomher 

])neumatophoru»)  from  Cape  Town,  Africa,  caught  by  Capt.  Josiah  Cbaae.     22916. 
CoLLiNOS,  Joseph  Z.  (Camden,- New  Jersey).     Bicycle  constructed  by  tbe  donor  in 

1863.     22:)83. 
Colorado  Biological  Association  (West  Cliff,  Colorado),  (throagb  Mr.  T.  D.  A. 

Cockerell).    Specimen  of  fnngns  Uromyoes  aconiti-lycocioni  D.  C,  on  a  new  host 

(22507) ;  3  specimens  of  Pupa  concinnuta  Cockerell  n.  sp.  from  altitude  10,000  feet 

near  Brush  Creek,  Custer  County,  Colorado,  and  an  immature  example  of  Phyia 

cHpreonitena  Cockerell  sp.  juvenis,  from  Wells ville,  Tremont  County,  Colora4lo. 

(22603). 
CoLLisTRR,  J.  C.  (Chicago,  Illtnots).    Casts  of  so-called  footprints,  discovered  in  the 

limestone  formation  near  Forest  City,  South  Dakota.    23161. 
COMSTOCK,  Prof.  J.  H.     (See  under  Cornell  University.) 
Conrai>,  Prof.  A.  H.  (Western  Normal  College,  Shenandoah,  Iowa).     Collection  of 

about  400  specimens  of  fossils,  mostly  carboniferous,  representing  about  GO  species 

(exchange).    22046. 
CooK,E.  P.  (Welltleet,  Massachusetts).     Specimen  of  herring.    23322. 
Cook,  George  W.     (See  under  Interior  Department,  U.  S.  Geological  Survey.) 
Cooper,  J.  G.  ( Hay  ward,  California).    Specimens  of  Piaidium  ahditum  Hald.,  Pisidknm 

occidentata  Pr.,  Pisidium  campreasum  Pr.,  Spharium  iruncatum  Pr.,  from  Tuolumne 

County,  California.    22627. 
CooPRK,  W.  B.  (U.  S.  National  Museum).     Specimen  of  Vaginulus  Jloridanut,  found 

in  A  bunch  of  bananas.    23130. 
CoRBETT,  Howard   (Arlington,  Virginia).    Specimen  of  Screech   Owl  {Megascops 

asio).    22798. 
Cornell  University  (Ithaca,  New  York),  (through  Prof.  J.  H.  Comstock).     Four 

pairs  of  Cephus  pygnuruSt  a  pest  recently  imported  into  the  Uuit«d  States  (uew 

to  the  collection. )    224H4. 
Corson,  John  (Washington,  District  of  Columbia).     Living  specimen  of  Gray  Squir- 
rel.   22476. 
CouES,   Dr.   Elliott  (Smithsonian   Institution).      Specimen  of  mounted   peacock 

{Pavo  criataius  Ytxww).    223()0. 
Cousins,  IIamen   (Lamoine,    Maine).     Builder's  model  of   two-masted    schooner. 

22654.     ( See  n  nder  W.  H.  Abbott. ) 
CowEN,  Philip  (New  York  city).    Megillah  (Easter  roll  j.    22327. 
Cox,  Joseph  W.  (Accotink,  Virginia).     Ax  madeof  quartzite  found  al>out  300 yards 

northwest  of  the  Woodlawn  mansion  in  Fairfax  County.    23315. 
Cox,  Phillip  (New  Castle,  Now  Brunswick).    Alcoholic  specimens  of  Semotilus  cor- 

poral'm,  Rhinichthya  aironaaus  and  Phoxinua  neogwua.     22592. 
Cox,  Mrs.  S.  S.  (New  York  city).     Decoration.s  of  the  order  of  "The  Mjidich,''  con- 
ferred by  the  Sultau  of  Turkey  upon  Hon.  8.  S.  Cox,  and  tbe  decoration  of  the 

order  of  **The  Shefakat,*'  conferred  by  the  Saltan  on  Mrs.  Cox.     22714. 
Cox,  W.  V.  (Chief  Clerk,  U.  S.  National  Museum).    Copy  of  *'Zanesville  Daily  Signal" 

of  April,  18-)3.     22801. 
Cramer,  Stcart  W.  (U.  S.  Assay  Office,  Charlotte,  North  Carolina).     Specimen  of 

meteoric  iron  from  Rutherford  County.    22942. 
Crandall,  a.  E.  (Lexington,  Kentucky),  (through  Prof.  Joseph  F.James).     Fifteen 

Hpecimnns  of  Orthis  linneyi  James,  from  tbe  Cincinnati   formation  of  the  Lower 

Silurian  formation.     22443. 
Crawford,  James  B.  (Castine,  Maine).     Builder's  model  of  full-rigged  ship.    22652. 

(See  under  W.  II.  Abbott.) 
Crawfori>,  John.     (See  nnder  Government  of  Nicaragua.) 
Cressingiiam,  R.  H   (New  York  city).     *'New  York  Gazette  or  Weekly  Post  Boy," 

May  12,  1755;  <<  Republic  of  Rio  Grande,''  June  (>,  1840,  published  by  General 

Taylor's  troops  while  at  Matamoras,  Mexico ;  **  Boletin  de  la  Division  del  Nort-e," 

Matamoras,  April  14,  1846.    22975. 
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Crbsson,  Dr.  H.  T.  cPbiladelphin^  PenDBylvaoia).  Collection  of  rude  implements 
from  Pennsylvania  and  the  District  of  Columbia.    23198. 

Crosby,  C.  H.  (Bridgeport,  Connecticut).  Specimens  of  partridge  Cochin  hen, 
chicken,  and  feathers.    (23100,  23178,  23211,  23246). 

Crosby,  F.  W.  (Washington,  District  of  Columbia).  Specimens  of  contorted  schists 
from  Dutch  Island  in  Narrac;ansett  Bay,  Rhode  Island,  and  specimen  of  shell 
marl  from  Aquia  Creek,  Virginia.    22880. 

CuLiN,  Stewart  (Philadelphia,  Pennsylvania).  Paper  money  of  various  kinds, 
burnod  at  funeral  ceremonies  by  the  Chinese  in  the  United  States.    2.3292. 

CoLiNAN,  Andrew  (Washington,  District  of  Columbia).  Living  Pied-billed  Grebe 
( PodilymhH8  podicepn).    23074. 

Cunn]N<;ham,  Roger  (Kansas  City,  Missouri).  Collection  of  tools,  plates,  and 
proofs,  illustrating  the  wax  process.     23084. 

CuNKiNGiiAM,  Thomas  S.  (Chicago,  Illinois).  Sheet-lead  impression  taken  from  a 
hi^ric  inscription  on  Spanish  Rock,  Bermuda.  Tlie  inscription  is  supposed  to 
have  been  out  in  the  face  of  the  rock  by  Ferdinand  Camelo,  a  Spanish  navigator. 
The  inscription  consists  of  a  combination  of  letters,  and  an  emblem,  evidently  a 
St.  George's  cross.  The  rock  is  overhung  by  a  stunted  red  cedar  tree,  which  has 
protected  it  from  the  elements.  From  this  tree  wore  cut  the  implements  from 
which  the  cast  was  taken,  and  which  accompany  the  impression  sheet.    23168. 

CuRTiN,  Jeremiah  (Covele,  California).  Ethnological  specimens  from  the  Hupa 
Indians.    22591. 

Dall,  Dr.  William  H.  (U.  S.  Geological  Survey).  Collection  of  spiders  and  myria- 
pods,  'collected  by  the  donor  on  Gibson  Island,  ChichagofT  Harbor,  Alaska, 
(22216) ;  pair  of  horns  of  the  Kauitscbatka  Snow-sheep  {Ocis  nivicola)  from  Palmer 
Bay,  East  Siberia  (22258);  collection  of  Cambrian  fossils  from  Canada;  6  fine 
specimens  of  Diciyonema  sociale  Salter,  from  the  Upper  Cambrian,  Matanne,  Qne- 
1»ec  Province  (22410);  land  and  fresh-water  shells  from  East  ParsonsAeld,  Maine 
(22433) ;  specimen  of  bat  Vesperugo  serotinus  in  flesh  (22708). 

Dall,  Charles  W.  (Washington,  District  of  Columbia).    Hornet's  nest.    22586. 

Daniel,  Dr.  F.  E.  (Austin,  Texas).    Specimen  of  Sirat(gg^is  julianm  Bur.    23328. 

Dawson,  Sir  J.  William.    (See  under  Peter  Redpakh  Museum.) 

Day,  Moses  B.  (Sedgwick,  Maine).  Builder's  model  of  schooner.  22658.  (See  under 
W.H.Abbott.) 

Day,  Dr.  D.  T.  (U.  S.  Geological  Survey).  Specimen  of  garnierite,  from  New  Caledo- 
nia.   22842.     (See  under  Witherbees,  Sherman  &,  Co.) 

Debring,  D.  a.  (Independence,  Iowa).  Forty-one  specimens,  representing  7  genera, 
and  11  species  of  Devonian  Brachiopoda.    22788. 

Deery,  Thomas  P.  (Washington,  District  of  Columbia).  Pair  of  living  domestic 
fowls,  Hondan  variety.    22750. 

Degrler,  F.  A.  (Chehalis,  Washington).  Concretions  of  clay- iron  stone  (carbonate 
of  iron),  from  the  banks  of  the  Salmon  Creek.    22426. 

De  Gouer,  W.  F.  (Tarpon  Springs,  Florida).  Collection  of  marine  shells,  tnrtle- 
eggs,  horseshoe  crabs,  sponges,  sea  urchins,  corals  and  gorgonian.    22904. 

De  Graff,  J.  T.  (Amsterdam,  New  York).  Rosecomb  black  African  bantam  hen 
(22970);  two  black  African  Rosecomb  bantam  chickens  (23195). 

De  Jonor,  Louis  Sl  Co.  (New  York  City).  Two  photo-mechanical  color-prints,  made 
by  Messrs.  Meissner  &  Buch,  Leipzig,  Germany  (purchase).    22438. 

De  Mott,  W.  (Tecnmseh,  Michigan).  Specimen  of  Golden-crowned  Kinglet  (i^^ii{ii« 
satrapa),  in  flesh.    23066. 

Dennis,  Col.  George  E.  (Rocky  Mount,  Virginia),  (through  Mr.  N.  T.  N.  Robinson, 
Washington.  District  of  Columbia).  Collection  of  currency  of  the  Confederate 
States  of  America.    22278. 

Dxvor,  F.  W.  dt  Co.  (New  York  City).  Two  copies  of  priced  and  illustrated  cata- 
logue of  ftrtlsta*  materials.    22.'>56. 
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Dbtrollr,  Emile  (Paris,  France).  Collection  of  mammal  skins,  consisting  of 
Moschus  moachi/erousy  Phacocharus  cethiopicut,  Hydrockcenu  eapybara  (purchase) 
(22260);  SemnopithecM  schiataceua^  Mycetes  nigei'j  Atelea  beUebulh,  Cehus  capttcinut, 
Hapaleinur  gri8eu8j  Antechinus  unicoloTf  Phascogale  flavipetyCuacua  macHlaiMy  Pha- 
longer  maculatua,  Hahnaiurua  nalabatuay  Macropua  nalabatuBf  and  Uraut  malayauui 
(23(rj9). 

DiLLKR,  J.  S.  (See  nnder  Mrs.  J.  H.  Toiirtelette.) 

DoK,  Mrs.  William  H.  (District  of  Columbia).  Capuchin  Monkey  {CebuM  apella)  in 
floHh.    2:}0r)9. 

DoNouoR,  Joseph  A.  (Astronomical  Society  of  the  Pacific,  San  Francisco,  Califor- 
nia). Comet  medal  of  the  Astronomical  Society  of  the  Pacific  founded  by  tho 
donors.     2i(ll4. 

DoKiA,  Mahquis  Giacoma.     (See  under  Museum  of  Natural  History,  Genoa,  It>aly.) 

DoKiTZ,  RoBKRT(Sari;entville,  Maiuo).  Builder's  mmlel  of  schooners.  23659.  (Seo 
u nder  W.  H,  A  bbott. )  ^ 

DoKSRY,  Clrmknt  (Washiugtou,  District  of  Columbia).  Specimen  of  Yellow  Fan- 
tail  Pigeon  and  Ice  Pigeon.    22:^90. 

DoitSRV,  Rev.  J.  OwRN  (Bureau  of  Ethnology,  IT.  S.)  Two  models  of  fishhooks,  and 
model  of  retrieving  harpoon  from  Nril-t(^nn6-tunn6  Indians,  Oregon.    22H92. 

DouGAL,  William  H.  (District of  Columbia).  Copper  plate  with  gradations  in  dry- 
ground  aquatints     2IU88. 

DowLiNO,  Thomas  (Washington,  District  of  Columbia).  Specimens  of  pottery 
(Japanese  or  Chinese),  cloisonne,  bronzes,  drums,  and  carved-wood  brazier. 
22854. 

DoWNMAN,  R.  H.  ( Warrcnton,  Virginia).  Two  young  Woodchncks  {Arctamya  mantu) 
(22271);  specimen  of  living  Great  Horned  Owl  (Buho  virginiamia)  (22:)49) ;  speci- 
men of  Barred  Owl,  in  llesh  (22495). 

Drivrr,  Grorur  W.  (Washington,  District  of  Columbia).  Living  specimen  of 
W^oodchuck  {Arctomya  monax).    22500. 

Drury  Collrgr  (Springfield,  Missouri),  (through  Mr.  J.  W.  Blankinship).  Collec- 
tion of  plants,  consisting  of  about  160  specimens,  selected  from  the  flora  of  south- 
western Missouri.    22179. 

Duchesne,  Lron  C.  (Natchez,  Mississippi).  Specimens  of  Confederate  States  paper- 
money.    22830. 

Dudley,  Prof.  W.  L.  (Nashville,  Tennessee).  Two  specimens  of  vivianite  from 
Kentucky.    22981. 

DUFOUR.  Dr.  F.  ( Ri  verdale,  Maryland).  Specimen  of  Meadow  lark  (Sturnella  magnau 
in  llesh  (22257) ;  specimen  of  Marsh  Hawk  {Circua  hudaoniua)y  in  flesh  from  Egg- 
boruville,  Virginia  (22765). 

DuFOUR,  Dr.  J.  T.  R.  (Washington,  District  of  Columbia).  Black-throated  Blue 
Warbler  {Dendroica  caruleacent)  from  Riverdale,  Maryland.    22411. 

DuGh:8.  Dr.  Alfred  (Guanajuato,  Mexico).  Collection  of  alcoholic  fishes,  consisting 
of  Goodeii  airipiuni8f  Characodon  ferrugineusy  Zophcndum  duatrale,  Charaoodon  vari- 
atusj  Algaiiaea  dugesi — new  species,  Alganaea  auatiaU  Jordan,  NoiropU  alius  Jor- 
dan, and  Hudaoniua  altua  Jordan  Alcoholic  and  dry  insects,  consisting  of  orthop- 
iGT&'y  Stagnianantis  limbata  (tive  species).  Neuroptera,  Arachnida,  Hemiptera, 
Hymenoptcra  {Monomorium pharaonia)y  Lepidoptera,  and  Diptera.  Alcoholic  ma- 
rine invertebrates,  consisting  of  Echinus,  Amphipods,  Nephelis,  Intestinal  worms, 
and  Paliemon.  Alcoholic  and  dry  shells,  consisting  of  Helix  cicatricoaa  Miiller, 
from  China;  Limax americanuaTaU^.  from  Mexico;  BuUmulnaijv^),  Orizaba,  Plan- 
orbia  Oaxacay  Mexico,  and  specimens  of  Planarian  worms  (Anodonta  ar.atina  L.) 
Reptiles,  consisting  ofSpea  dugeaiy  Amblyatoma  dumeritOy  Spea  multiplicata^  and  Spea 
hammondii.  Fragments  of  a  human  skull.  Birds'  skins,  consisting  of  Harporhyn- 
chuacurviroairiainy.y  aititicially  colored;  Geothlypia  trichaa  ocoidentaliSy  Euphonia 
elegantiaaivM,  and  Porzana  Carolina.    Specimen  of  Heaperomya  melanophrya  Cones. 
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DuG^s,  Dr.  Alfred — Contioned. 

Plaoto,  consisting  of  AhutUonf  Acacia,  Ambrosia  pHlostacha  D.  C,  BousHngauUia 
baseloiden  Diet.,  Calaminiha  maoroatema  Beutli.,  Carioaf  species  ignota;  Cheno- 
podiuM  album,  Daiea  greggii,  probably  Gray ;  Jaoobiniaf  La^ndium  lasiocarpum 
Nutt.,  var.  ienuipe9  Wats. ;  Lolelia  laxiftora  H.  B.  K.,  var.  ungustifolia  Gray ; 
Macronphonia  hypoUnea  Muell.,  Prunus,  Solanum  alaagnifolium  Cav.,  Sonchua 
oberacens  L.,  Taraxacum  officinale  Weder,  Jelramerium  hisindum  Nees,  Figniera 
quinqueradiata  Gray,  Sgmphoncarpus  microphyllua  H.  B.  K.,  Eryngium  alpimim  L., 
and  Conium  maculalum  L.    23254. 

DUNGAN,  Lrslir  W.  (New  Orleans,  Louisiana).    Two  living  Alligators.    22020. 

DuRAND,  John  (Parts,  France).  Three  mecbanical  birds.  22553.  (See  under  Gov- 
ernment of  Nicaragua.) 

DuscHAK,  Adolph  (Buffalo,  New  York).  Two  plaster  casts  of  human  skulls,  the 
originals  of  which  were  found  on  White's  Island,  Niagara  River.    22194. 

DuTCftKR,  William  (New  York  City).  Specimen  of  Loon  {Drinator  imber)  in  tlesh 
from  Moutank,  Suffolk  County,  New  York.     231G6. 

DuvALL,  Georgr  W.  (Annapolis,  Maryland).  Portion  of  common  viper  snake. 
2310a 

Earll,  R.  Edward  (U.  S.  National  Museum).  Six-kreutzer  piece  of  the  Rhennish 
Palatinate,  made  of  composition  metal,  dated  1808.    22361. 

Earnshaw,  Isaac  (Oldham,  England).  Carboniferous  fossil  plants  (exchange). 
22689. 

EcKERT,  Gkorge  L.  (Washington,  District  of  Columbia).  Copper  coin  (one-quar- 
ter real)  from  Chihuahua,  Mexico.    23009. 

Edwards,  Miss  Ambua  (no  address  given).    Egyptian  figure.    22984. 

Edwards,  Vinal  N.  (Woods  HoU,  Massachusetts).  Living  specimens  of  common 
Brant  Goose  {Branta  bernicla)  (22224);  specimen  of  Nomeua  gronovii,  taken  at 
Menemshe  Bight  (22231).    (See  under  Fish  Commission,  U.  S. ;. 

EiQENMAKN,  Mfs.  RoSA  SMITH  (Sau  Diego,  California).  Alcoholic  specimens  of 
fishes,  crabs,  shrimps,  and  moUusks,  chiefly  Chitona,    22956. 

Elliott,  C.  £.  (Webb  City,  Missouri).  Specimens  of  sphalerite  from  Noble's  mine; 
siuithsonite  on  sphalerite  from  Garrison  mine;  and  smithsonite  from  Oronogo 
mine.    22427. 

Elrick,  W.  R.  (Chicago,  Illinois).  Specimen  of  rose  quartz,  from  Dakota ;  specimens 
of  pyrite  and  limonite,  from  Ishpemiug,  Michigan  (exchange).    22437. 

EMBRSONy  W.  C.  (Hay water,  California).  Three  eggs  of  CaUipepla  ca/t/ornica  (22861); 
nest  and  three  eggs  of  Melospiza  faaoiata  aamueliaf  nest  and  four  eggs  of  Melo^piza 
faaoiaia  hetrmanni,  and  nest  and  four  eggs  of  Empidonax  difficilia  (22940). 

Emkry,  Mrs.  M.  G.  (Washington,  District  of  Columbia).  Series  of  illustrated  news- 
papers.   23267. 

Emmbrt,  J.  W.  (Bristol,  Tennessee).  Paper-weight  composed  of  stalagmite  marble. 
22365. 

EiiMONSy  Lieot.  George  (U.*  S.  Navy).  Four  photographs,  illustrating  witchcraft 
in  Alaska,  Hydahs,  and  Tliugits;  wallet  in  process  of  plaiting,  Waahiugton 
(22759)  ;  Haida  whistle  to  imitate  the  call  of  young  deer  from  southern  part  of 
Prince  of  Wales  Island,  Alaska  (22912.) 

Elf MONS,  Prof.  S.  F.    (See  under  Interior  Department,  U.  S.  Geological  Survey. ) 

English,  Gborgb  L.  &.  Co.  (Philadelphia,  Pennsylvania).  Five  specimens  of  van* 
adioite  from  Yuma  County,  Arizona,  and  specimen  of  chrysocolla  from  the  '^Cop- 
per Queen ''  mine  (22572) ;  specimen  of  malachite  from  the  **  Copper  Queen ''  mine, 
and  specimen  of  harmotome  from  Strontian,  Argyleshire,  Scotland  ;  specimen  of 
lithiopbilite  from  Branch vi lie,  Connecticut;  and  specimens  of  calcite  and  arago- 
nite  flrom  Cumberland,  England  (22870). 

EthmolooICAL  Museum  (Berlin,  Germany).  Collection  of  ethnological  objects,  con- 
tiatingof  bMkets  ftom  Morocco,  Africa;  pipe,  tobacco-pouch,  lances,  and  basket, 
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Ethnological  Museum  (Berlin,  Germany) — Continned. 

made  by  the  Wasagna  negroes;  combi  woman's  fringe dreas,  tortoiBe-alieU  dish, 
from  Palao,  Sonth  Pacitic  Ocean  ;    woman's  dress  from  New  Caledonia ;   and 
from  Adansonia,  South  Pucific  Ocean  (exchange).    23146. 
Faison,  Walter  £.  (Washington,  District  of  Colombia).    Living  specimen  of  AlbiDo 

sqnirrel  from  North  Carolina.    22754. 
Farnham,  a.  B.  ( Bladen sbargh,  Maryland).    Two  Red  Squirrels  {Seiurut  hud$oniu9); 
two  White  footed  Mice  (Heaperomya  leucopus);  two  Pine  mice  (Arricola  pipetorum)] 
Meadow  Mouse  {Arvicola  ripar  ius)  (22997)  \  skin  of  White- footed  Mouse  (Hetpero- 
mytileHcopus)  (23070). 
Farrkr,  Henry  (Brooklyn,  New  York).   Copper  plate  engraved  by  sofb-gronnd  pro 

cess,  with  proofs.    22641. 
Fblch,  M.  P.  (Canyon  City,  Colorado).    Six  specimens  of  Afac^ra  canonmm  Meek. 

2254.5. 
FiCK,  G.  A.  (Baltimore,  Maryland).    Swallow-pigeon.    22612. 
Fieg,  Jacob  (Washington,  District  of  Colnmbia).    Living  specimen  of  Great^homed 

Owl  (Bubo  virginianus).    22226. 
Field  &.  Greenwood  (Brownsville,  Texas).    Two  birds'  skins  Jacana  9pinoM  and 

Sixn-ophila  moreUeti  (exchange).    22238. 
FiLLETTK,  8t.  Juuan  (Washington,  District  of  Colnmbia).    Photograph  of  U.  8. 
steamers  Trenton^  Vandaliay  and  NipaiCf  and  H.  G.  M.  steamer  Olga,  showing  the 
harbor  of  Apia,  Samoan  Islands,  taken  aftet  the  hurricane  of  Saturday,  March  16, 
1889.    22218. 
FiHST  Japanfsb  Manufacturing  and  Trading  Company  (New  York  City).    Col- 
lection of  porcelain,  bronze,  ivory,  carved  wood,  pottery,  figures,  and  sword 
ornaments.     23303. 
Fish  Commission,  United  States  : 

(Through  Col.  Marshall  McDonald,  U.  S.  Commissioner  of  Fisheries) : 
Stuffed  specimen  of  Sawfish  (Pristia  pcctinatuti)  with  25  pairs  of  rostral  teeth, 
its  extreme  length  being  12  feet  and  2  inches  (22195) ;  specimen  of  sheepshead 
(Dlplodua  probatocehalua),  from  Chesapeake  Bay  (collected  by  Mr.  William 
P.  Seal)  (22404);  two  specimens  of  Pickerel  (Eaox  reticulatua)^  and  Weakfisb 
(Cynoacion  regale)^  from  the  aquaria  (22423);  two  skeletons  of  Cormorants 
( Phalacrocorax  dilopfma  pcnicillatua)  (22864);  specimen  of  Gull  (Larua  glav- 
ceacena)^  Short-billed  Gnll  (Larua  brachyrhynchua)^  Sandpiper  (Beteractitia 
incanua)  (22884) ;  samples  of  dried  hake  sounds  and  manufactured  sheet  isin- 
glass from  the  same  (22607). 
(Through  Mr.  Vinal  P.  Edwards,  Wood's  HoU,  Massachusetts) : 

SpecimonH  of  eels,  large-eyed  angnilla,  and  small-eyed  anguilla.    22533. 
(Collected  by  the  steamer  Albatroaa) : 
Alcoholic  specimens  of  fishes  from   the  Galapagos  Islands  and  northward. 

22447. 
Specimens  from  the  western  coast  of  North  America,  consisting  of  reptiles,  in- 
sects, plants,  human  and  mammal  skulls,  stone  implements,  shells,  and  birds' 
nests.     22772. 
A  series  of  the  £chini  from  the  north  Pacific  Ocean.    22849. 
Alcoholic  specimens  of  fishes  from  Alaska  and  British  Colnmbia.   22851.* 
Two  hundred  and  twenty-six  specimens  of  birds  from  the  west  coast  of  North 
America.    22762. 
(Collected  by  Dr.  D.  S,  Jordan) : 
Specimens  of  reptiles,  batraohians,  and  insects  from  Virginia  and  elsewhere. 
22810. 


*  See  Proceedings  of  the  National  Museum  Vol.  xil,  pp.  641-642,  and  Vol.  XIJI*  pp* 
37-45. 
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Fish  Commibsiox,  United  State&— ContiDued. 

Type  aeries  of  iinhes,  alcoholic  shells,  Phyaa  (collected  by  Dr.  D.  S.  Jord«ftii  Id 

YellowstoDe  Park);  alcoholic  specimeDs  of  mammals  and  reptiles  from  the 

Yellowstoue  Park.    22828. 
Type  series  of  fishes  from  Colorado,  Utah,  and  Kansas.    22852. 
One  hundred  and  fifteen  specimens  of  crayfishes  from  Virginia,  North  Caro- 
lina, Tennessee,  Michigan,  and  Indiana.    22900.    Dr.  Jordan  was  assisted  in 

making  this  collection  by  Mr.  C.  H.  BoUmau. 
See  under  Hon.  Y.  L.  Coffin ;  J.  Kennedy ;  William  Welch ;  6.  R.  Campbell 

and  Company;  James  B.  Crawford;   D.  A.  Simpson;  Hamen  Cousins;  C.  L. 

Young;  Isaac  M.  Grant;  Abraham  Lord;   Moses  B.  Day;  Robert  Doritz; 

Joshua  Watson ;  Dudley  A.  Carlton ;  F.  L.  Tyler;  James  6.  Swan. 

Fisher,  Mrs.  A.  K.   (District  of  Columbia).    Ladies'  hat  made  of  feathers.    22340. 

FiSHKK,  Dr.  A.  K.  (Department  of  Agriculture).  Two  specimens  of  Redpoll  (Acan- 
iki8  Unaria)  from  Lake  George,  New  York  (22845) ;  living  specimen  of  Wood-mouse 
(22275).    (See  under  Gideon  Mabbett.) 

FiSK,  Rev.  George  H.  R.  (Cape Town,  Africa),  (through  Mr.  William  Harvey  Brown, 
of  the  United  States  Eclipse  expedition).  Collection  of  living  South  African  tor- 
toises, transferred  to  Zoological  Park.  Alcoholic  sx>ecimens  of  South  African 
tortoises  and  chameleons.    23247. 

Flbicuer,  Prof.  J.  (Ottawa,  Canada).  Collection  of  rare  Arctic  coleoptera  and  lepi- 
doptera.    22293. 

FoKD,  JouN  (Academy  of  Natural  Sciences,  Philadelphia,  Pennsylvania).  Si>eciniens 
of  Crepidula  fomioaia  Linn.,  Crepidnla  glauca  Ford,  from  Cape  May,  New  Jersey, 
and  two  specimens  of  Jlfodto7a  fultpa  Linn,  from  Auglesea,  New  Jersey.    22719. 

FORXKY,  £.  O.  (Washington,  District  of  Columbia).  Two  specimens  of  zircon  in 
magnetite  from  Pricetown,  Pennsylvania  (22375) ;  specimen  of  black  tourmaline 
in  prochlorite  from  the  tunnel  shaft,  Washington  aqueduct  (22424). 

Fort  Paynb  Coal  and  Iron  Company  (Fort  Payne,  Alabama),  (through  Mr.  John 
H.  Mullin,  superintendent.)  Specimens  of  limonite,  hematite,  and  impure  pyrolu- 
site  from  a  mine  on  the  property  of  the  company.    23194. 

FowKB,  Gerard  (Angusta,  Kentucky).  Small  rude  implement  from  the  District  of 
Columbia;  arrow-point  from  Kentucky;  rude  implements;  leaf-shaped  imple- 
ments; scrapers  or  knives  of  unusual  forms;  perforators  and  arrow-points  from 
Ohio  (exchange).    22473. 

Fox,  Master  Edward  E.  (Washington,  District  of  Columbia).  Two  living  specimens 
of  green  Parrakeets  from  Central  America.    22G85. 

Francib,  Joseph  (Minneapolis,  Minnesota).  Gold  medal  presented  to  Mr.  Francis  by 
the  President  of  the  United  States,  April  12, 1690,  in  accordance  with  act  of  Con- 
gress of  August  27, 1888 ;  gold  box,  diamond-mounted,  presented  by  Napoleon 
III,  Emperor  of  France,  February  4, 1856.  Thei<e  were  presented  to  Mr.  l^^ancis 
as  testimonials  of  great  service  rendered  in  connection  with  his  life-saving  appli- 
ances.   23240. 

Fbaser,  Faruby  Sl  Varnum  (Yokohama,  Japan).  Specimens  of  uufired  teas,  sun- 
dried  teas,  "  Regular  "  machine-fired,  and  commercial  packages.    22394. 

Frkeman,  D.  N.  (Cardington,  Ohio).  Specimen  of  insect  Chelifer  conoroidea  L. 
23003. 

Frikdbnwald,  Dr.  U.  (Baltimore,  Maryland).  Hebrew  map  of  Palestine,  and  two 
charts  illastrating  modern  Palestinian  art  (22757);  lamp,  Passover  bowl  and 
spice  box  (parchase)  (22844) ;  Jewish  horn  or  shofer  (purchase)  (22914) ;  Hebrew 
sacrificial  platter  for  Passover,  made  in  Constantinople  (purchase)  (22985); 
Misraoh  (23122). 

FXNWICK,  W.  (District  of  Columbia).     Specimen  of  Loon  (  Urinator  imber).    23154. 

FuxDRiCBS  Brothxrs  (Erie,  Pennsylvania).  White-crested  living  white  Polish 
hefk.    83168, 
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Frost,  L.  L.  (Sasanville,  California).  Firo  drill  and  and  fishhook  of  the  Noknm 
Indians,  185  implements  of  obsidian  and  Jasper,  arrow-pointSy  knives,  and  flakes, 
from  Lassen  County  (2^72);  collection  of  arrow-heads,  pipe,  leaf-shaped  imple- 
ment, scraper  or  knife  of  chalcedony,  nine  leaf-shaped  implements  of  obeidian, 
arrow-points  of  obsidian,  leaf-shaped  implements  of  obsidian  and  Jasper,  and 
specimens  of  fossil  i>lant8  found  on  the  divide  between  Moonlight  and  Light's 
Canons  (23214). 

Fret,  S.  L.  (Palatine  Bridge,  New  York).  Collection  of  mammal  bones  and  stone 
implements  from  prehistoric  Mohawk  villages  (purchase).    23202. 

Fry,  F.  H.  G.  (New  Orleans,  Louisiana).  Ornaments  aud  masks  from  Aoiasonian 
figures.    227:^. 

FucHS  &  Lang  (New  York  City).    Catalogues  and  circulars.    22&55. 

Gaddis,  John  J.  (New  Washington,  Ohio).  Perforated  boat -shaped  object  of  banded 
slate.    231 S9. 

Gaddis,  T.  S.  (Baltimore,  Maryland).    Baldhead  Tumbler-pigeon.    22932. 

Gale,  Denis  (Gold  Hill,  Colorado).    Birds'  eggs  and  ne^ts.    22575. 

Galloway,  C.  D.,  Jr.  (Urbaua,  Maryland).  Specimen  of  Helmet  Beetle  or  Tortoise- 
shell  Beetle  {Coptocycla  gnitata),    22289. 

Gambrill,  C.  a.     (See  under  Sandy  Point  Dncking  Club.) 

Gardiner,  Roy.  F.,  Jr.  (Pomfret,  Connecticut).  Basket,  game  (Wa-wee),  tarn* 
bourine,  violin,  and  case  from  the  Barbadoes  (22998) ;  alcoholic  specimens  of 
fishes  (22957). 

Garner,  R.  L.  (Mathews  Court  Honse,  Virginia).  Adze,  from  the  Fiji  Islands, 
grooved  ax  (prehistoric  stone  implement)  from  Gynn's  Island,  Virginia,  verte- 
bra of  whale  from  Pianatank  River;  petritied  ribs  of  whale  from  Iron  Point; 
I>otriiied  whale  aud  coral  found  in  shell  under  a  stratum  of  iron,  barnacle,  mio- 
cene  fossil,  shells  from  Iron  Point,  aud  iron  ore  (22295) ;  stone  implement  (22468); 
upper  and  lower  pharyngeal  teeth  of  a  drumfish  Pogo  chromU  (22772). 

Garrison,  F.  L.  (Philadelphia,  Pennsylvania).  Sheet  iron  coated  with  (salphide  of 
lead)?  by  anew  process.    22313. 

Gatscuet,  Dr.  Albert  S.  (Bureau  of  Ethnology).  Two  watch  chains  made  by  Win- 
nebago Indians  of  Thurston  County,  Nebraska,  from  catlinite  stone.    22675. 

Gay,  Francis  (Makaweli  Kanai,  Hawaiian  Islands),  (through  Prof.  H.  Carrington 
Bolton).     Specimens  of  fiber-yielding  plants  and  fabrics.    23325. 

Gestro,  Prof.  R.  (Genoa,  Italy).  Fourteen  species  of  blind  Coleoptera  from  the 
Mediterranean  countries  (exchange).    222^*3. 

Gerrard,  £.  (Camden  Town.  N.  W.  London,  England).  Skin  of  Felis  jfoguarondi 
from  British  Guiana.    22630. 

Gibbons,  Mrs.  M.  A.  (District  of  Columbia).  Specimen  of  iron  ore  from  Michigan. 
23044. 

Gilbert,  G.  K.     (See  under  Interior  Department,  U.  S.  Geological  Survey.) 

GiLMAN,  Z.  D.  (Washington,  District  of  Columbia).  Specimen  of  Bald  Eagle 
{HdlimetuH  leucocephalua),  in  the  flesh  from  Prince  George  County,  Maryland. 
22899. 

Gillian,  Rev.  J.  D.  (Beaver  Seminary,  Beaver  City,  Utah).  Awl  made  of  bone 
taken  from  a  mound.    22898. 

GiLLiN WATER,  Miss  (Washington,  District  of  Columbia).  Living  specimen  of  alli- 
gator.   22619. 

Glaser,  Peter  (Beading,  Pennsylvania).  Specimens  of  stones  from  Neversink 
Mountain,  Berks  County.    22267. 

Gleason,  James  M.  (Boston,  Massachusetts).  Duplicate  bronze  medals  in  com- 
memoration of  the  visit  of  the  Boston  Commandery  to  the  24th  Triennial  Con- 
clave, 1&89.    22430. 

Glbeson,  Dr.  J.  A.  P.  (Washington,  District  of  Columbia).  Living  specimen  of 
Crowned  Homed  Lizard  (PhrynoBoma  coronatum)  from  California.    2220G. 
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Glover,  Rev.  A.  K.  (Grand  Haven,  Michigan).  Copper  balf-centa  (United  States), 
1801  and  1826;  seven  copper  cents,  1793,  I7i)4  (two  specimens),  1795,  1796,  1797, 
1798,  and  two  pattern  ceuto  of  178:J  and  1784.    23149. 

GoLDRy,  Mrs.  L.  C.  (Chaptico,  Maryland).  Living  specimen  of  Hawk  {Buteo  hore- 
alls).    222^7, 

Golden,  R.  A.  (Washington,  District  of  Colnmbia).    Sknll  of  Elactate  canada,    22246. 

Goldsmith,  J.  S.  (IT.  S.  National  Mnsenm).  Specimen  of  Brnner Isabel  Pigmy  Pontor- 
pigeon,  in  flesh.    22688. 

GooDK,  Dr.  G.  Brown  (Assistant  Secretary,  Smithsonian  Institntion).  Book  in  the 
Fiji  language,  printed  in  1847,  at  Viwa  (22616) ;  single-combed  white  Leghorn 
fowl,  in  flesh,  for  mounting  (22636) ;  collection  of  specimen  nnmbers  of  old  or 
curioDs  journals  and  x>eriodicals  (22640) ;  copy  of  "  Western  Art  Journals,"  pub- 
lished at  Cincinnati,  Ohio,  January,  1855,  vol.  i,  No.  1  (22710) ;  description  and 
plates  of  the  Ranisden  Dividing  Engine,  published  in  London  (23071).  (See  • 
under  Wesley  an  University.) 

GooDK,  Mrs.  G.  Brown  (Lauier  Heights,  Washington,  District  of  Columbia).  Twelve 
living  domestic  fowls  as  follows:  Pair  of  single-comb  White  Leghorns;  pair  of 
Black  Minorcas;  pair  of  Langshaus ;  pair  of  White  Minorcas,  and  four  Black- 
breasted  Red  Games  (22291);  one  silver-spangled  Hamburg  chicken  (22314). 

Goodwin,  Dr.  F.  H.  (Tucson,  Arizona).  Specimens  of  *'  Canaigre/'  said  to  bo  the 
root  of  Bumex  hymenosepalumf  a  tanning  material.    22595. 

Graf,  Theodor  (Vienna,  Austria).  Thirty-four  heliogravures  and  95  photographs 
of  ancient  Egyptian  encaustic  xiain tings.    22841. 

Grand  Commandery,  Knights  Templar,  of  State  of  Nebraska  (through  DeWitt  C. 
Salphen,  Omaha,  Nebraska).  Banner  of  the  Grand  Commandery  of  Knights 
Templur  of  tho  State  of  Nebraska,  carried  in  the  grand  parade  of  the  Triennial 
Conclave,  held  at  Washington,  District  of  Columbia,  October,  1889.    22449. 

Grant,  Isaac  M.  (Ellsworth,  Maine).  Builder's  model  of  schooners  and  bark.  2265G. 
(See  under  W.  H.  Abbott.) 

Grkeoor,  Isaiah  (Jacksonville,  Florida).  Fourteen  species  of  marine  shells,  from 
the  West  Indies  and  Florida  (22474,  22004);  a  series  of  Cassis  Jlammea  and 
Oliva  Hterata  (22604) ;  collection  of  fresh-water  shells  from  McCoy's  Creek,  near 
Jacksonville,  Florida,  and  marine  shells  from  Abaco  (22767);  26  specimens  of 
marine  shells,  polished,  and  in  sections  (22866). 

Grxxn,  Wiluam  J.  (Washington,  District  of  Columbia).  Two  binding-posts,  used 
on  secondary  coil  by  Professor  Henry  in  experimental  work ;  two  dip-needles, 
used  by  him,  and  one  coil  of  No.  8  insulated  copper  wire,  supposed  to  have  been 
imported  by  him  from  Paris,  and  one  magnet.    23283. 

Grseklkaf,  Hon.  Eugrnk  (Bath,  Maine).  Twenty-three  photographs  of  ships  and 
ahip-botlding  (2-U57) ;  four  photographs  of  marine  engines  built  at  Bath  (23297). 

Greet,  Mrs.  £.  M.  (New  York).     Four  sets  of  Japanese  paper  stensils.    23099. 

Griffin,  Miss  Maggie  (Smithsonian  Institution.)  Astral  lamp  from  Orange  County, 
Virginia,  supposed  to  be  a  Jeflfersonian  relic.    23117. 

Griffing,  Charles  M.  (Shelter  Island,  New  York).  Light  Brahma  chicken  and  eggs 
(23021) ;  pair  of  light  Brahma  fowls  (23011). 

Griffing,  Moses  B.  (Shelter  Island,  New  York).  Sixteen  eggs  of  Pandian  halfaeiua 
earoUnmms.    83233. 

Griggs,  J.  M.  (Brooklyn,  New  York).  Specimens  of  marine  and  land-shells  from 
the  Gaboon  Kiver,  West  Africa.    22403. 

Grinnbll,  George  Bird  (New  York  City).  Skin  of  Mountain  Goat  juv.  {Mazama 
fRonfaiia),  from  St.  Mary's  Lakes,  Montana  (22263);  4  skins  of  mountain  goat, 
from  Britfflh  Columbia,  collected  by  the  donor  (22727). 

GuilOHALL  Library  Committee  (through  Mr.  Charles  Welch,  London,  England). 
FonrleMi  eopies  of  bronze  medals  issued  by  the  corporation  of  London :  The  open- 
ing of  tiM  now  Coal  ICxoliange,  1849 ;  Visit  of  Napoleon  III  and  ¥:.\i\^<6U^A>  K.^^<^ 
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Guildhall  Library  Committkk— Continued. 

19, 1855 ;  visit  of  King  Victor  Emanuel,  December  4, 1855  ;  welcome  to  Abdulaziz 
Otliomanorum  Impcrator,  1867  ;  Holboru  Viaduct  and  Klack-friars  Bridge,  1869; 
visit  of  Shah  of  Persia,  June  20,  1H73;  visit  of  Alexander  II,  Emperor  of  Rus- 
sia, 1874;  visit  of  George  I,  King  of  Greece,  1880;  openiog  to  the  public  of  Ep- 
ping  Forest,  May  1882  ;  opening  of  the  new  council  chambers  of  the  Guildhall, 
October  2,  1884;  visit  of  Prince  Albert  Victor  of  Wales,  June  29, 1885;  visit  of 
the  Colonial  and  Indian  representatives,  June  25,  1886 ;  jubilee  of  the  reign  of 
Queen  Victoria,  June  21,  1887.    23093. 

GuNDLACii,  Dr.  Juan  (Havana,  Cuba).    Nine  species  of  birds*  skins.    22964. 

GUTEKUNTZ,  F.  (Philadelphia,  Pennsylvania).  Two  books  of  photographs,  with  sep- 
arate plate  and  duplicate.     23213. 

Hagen,  Dr.  I.  (Troudhjem,  Norway).    Three  hundred  and  twenty  species  of  Nor- 
.        wcgiau  mosses  (exchange).     23323. 

Haley,  William  M.  (San  Francisco,  California).  German  Bible  printed  in  Halle  in 
1765,  and  German  passport  issued  to  K.  Land  in  May,  1837.    23151. 

Hall,  Mrs.  Charlotte  (Prescott,  Arizona).  Obsidian  arrow-point  dug  from  a  ruin. 
232-31. 

Hall,  William  (Winnepeg,  Manitoba).  Templar  badge  and  card  from  the  Knights 
Templar  Conclave  held  at  Washington,  District  of  Columbia,  October,  1889. 
22432. 

Hamill,  G.  D.  (Georgetown,  New  Mexico).  Specimens  of  desoloizite  and  vauadinite 
from  the  "Commercial  "  mine  (collected  by  Dr.  W.  F.  Hillebrand  of  the  U.  S. 
Geological  Survey).    22543. 

Hancock,  Dr.  Joseph  L.  (Chicago,  Illinois).  Living  specimen  of  snake  from  Aspin* 
wall.  South  America,  taken  from  a  bunch  of  bananas  around  which  it  was  coiled 
(23337) ;  fourteen  specimeuH,  representing  fourteen  species  of  birds'  skins  (22921). 

Hancock,  Mrs.  W.  S.  (Washington,  District  of  Columbia).  Cane  presented  to  Qeu. 
Winfield  Scott  Hancock  in  1884  by  the  citizens  of  Brooklyn,  New  York  ;  sword 
voted  to  the  general  at  the  sanitary  fair  held  at  St.  Louis,  Missouri,  in  1884,  and 
one  regulation  sword  carried  by  him  throughout  the  war  of  1869-'65.    22425. 

Handy,  Kev.  James  A.  (Washington,  District  of  Columbia).  Specimen  of  red  car- 
rier-pigeon (23022) ;  specimen  of  Bluo-rock  carrier  pigeon  in  flesh  (2333G). 

Hargravk,  C.  a.  (President  of  the  Central  Normal  College,  Danville,  Indiana). 
Specimens  of  laud  and  fresh -water  shells  from  Hendricks  County.    226b6. 

Harknkss,  Hknry  (U.  S.  National  Museum).  Living  specimen  of  Scorpions  ( Cen- 
turu8  vitiatua).    229(57. 

Harlan,  A.  W.  (Croton,  Iowa).  Tufts  of  a  flowering  plant,  and  package  of  seed. 
22415. 

Hardy,  Manly  (Brewer,  Maine).  Two  eggs  of  Buteo  lattisaimua  (23265),  nest  and 
6  eggs  of  lUguUia  cahndula  (23291). 

Harnky,  Mrs.  Mary  E.  (District  of  Columbia).  Mexican  saddle  and  harness,  chap- 
peau,  military  cap,  epanlettes,  revolvers,  and  two  rifles,  personal  relics  of  the 
late  Gen.  W.  S.  Harney.    22920. 

Harimcr,  G.  W.  F.  (Lenoir,  North  Carolina).  Specimen  of  curled  Yellow  Poplar 
{Lwiodcndron  tulip/era)  from  Caldwell  County.    22292. 

Harris,  E.  Allen  (Washington,  District  of  Columbia).  Opossum  from  Virginia. 
22939. 

Harris,  Gwynn  (Washington,  District  of  Columbia).  Specimens  of  fishes  Trichiurta 
lepturus  and  Selene  vomer  from  Piney  Point,  Maryland  (22329) ;  specimen  of 
Whistling  Swan  (Ofor  columbianua)  from  Maryland  Point,  Potomac  River  (23051). 

Harrison,  Hon.  Benjamin  (President,  Executive  Mansion).  Specimen  of  Racoon 
(Procyon  lotor).    23059. 

Harrison,  E.  M.  (U.  S.  Geological  Survey).  Specimen  of  steatite  from  near  Hun- 
ter*s  Mills,  Virginia  (22564);  specimen  of  talc  (collect^  by  E.  L.  Howoid)  (22576). 
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Hart,  J.  H.  (Botanto  Garden,  Triaidad,  West  Indies).    Two  alcoholic  specimens  of 

Eupemphyx  iriniiaiis,    22*269. 
Harvard  Uxivkrsity,  Library  of  (Cambridge,  Massachasetts).    A  bibliography  of 

William  Hogarth,  by  Frank  Weitenkampf. 
Harvey,  Prof.  F.  L     (See  under  Maine  State  College. ) 
Harvey,  George  £.  (Washington,  District  of  Columbia).    Living  specimen  of  Spiny 

Soft-shelled  Turtle  {Aipidonectea  tpini/er)  from  Louisiana.    22205. 
Haupf,  Prof.  Paul  (John  Hopkins  University,  Baltimore,  Maryland).    Clay  tablet 

containing  an  Assyrian  poem  composed  by  the  donor  for  the  Eighth  International 

Congress  of  Trientalists.     22634. 
Hawkins,  Willis  B.  (Washington,  District  of  Columbia).    Living  specimen  of  alli- 
gator.   22550. 
Hayoen,  Emma  W.  (Philadelphia,  Pennsylvania).    Crayon  portrait  (framed)  of  the 

late  Dr.  T.  V.  Hayden.     22832. 
Hayward,  B.  M.  ( Wcybridge,  Vermont).     Twelve  specimens,  representing  10  species 

of  birds' skins  from  Monterey,  Mexico  (exchange).    22222. 
H  ay  WARD,  R.  S.  (Coronado,  Kansas).    Specimen  of  White- tailed  Jack-rabbit  (Lepua 

eampe8trUi)f  Black-tailed  Jack-rabbit  ( Lepua  eallotia),  and  Cotton-tail  rabbits  ( Lepus 

aylvaticiM).    2308:<. 
Hazen,  Henry  H.  (Washington,  District  of  Columbia).    Living  specimen  of  Gray 

Sfiminl  {SciuriM  carolineMia  carolinenaia.)    22622. 
Healy,  Capt.  M.  A.  (U.  S.  Revenue  Marine  steamer  Bear\  (through  the  Alaska  Com- 
mercial Company).     Eighty-nine  photographs  of  Alaska.    23141. 
Heliotypb  Printing  Company  (Boston,  Massachusetts).    Specimens  of  half-tone 

photolithographic  work  executed  iu  the  establishment  of  the  donors.    22512. 
IIemphill,  Henry  (San  Diego,  California).     Series  of  chitons,  from  the  lower  coast 

of  California  (23023) ;  specimens  of  marine  shells  (23034);  specimens  of  tertiary 

fossils  and  marine  shells  from  Lower  California,  fresh-water  shells  from  Oregon, 

and  speoimeu  of  Sea-urchin  (Lovenia  cordifwrmia)  (23102). 
Hendricks,  Ralph  M.  (Washington,  District  of  Columbia).    Living  specimen  of 

Cooper's  Hawk  (^oo(pi<0rcoop0ri)>    23088. 
Henry,  W.  G.  (U.  S.  Coast  and  Geodetic  Survey  steamer  Blake).    Specimen  of  Paeu- 

doapinx  ietrio  from  the  Gulf  of  Mexico.    22834. 
Hbnduaw,  H.  W.  (U.  8.  Geological  Survey).    Collection  of  fishes  from  the  vicinity  of 

Washington,  District  of  Columbia,  representing  the  following  species:  Perca, 

Amiurua,  Notropiay  Rhinichtkyay  Hybopaia,  Notemigonuaj  Fundulua^  and  Enneacantkua 

(22301),  stone  paddle  (22470). 
Herbbrson,  John  W.  ( Coles ville,  Maryland).    Specimen  of  Bob-white  {Colinua  v'.r- 

ginianua).    23075. 
Herbebson,  Wiluam  a.   (Colesville,    Maryland).    Specimen  of  Musk-rat  {Fiber 

MiheUUetia),    23153. 

Hbubich,  Christopher  (Washington,  District  of  Columbia^  Specimens  of  ground 
nmU ;  whole  malt  from  Canada  and  the  United  States ;  patent  malt  from  Ger- 
many ;   imported  hops ;  isinglass,  and  beech- wood  for  clearing  beer.    22704. 

Hewitt,  J.N. B.  (Bareau  of  Ethnology).  Collection  of  ethnological  objects,  con- 
sistiiifc  of  Iroquois  pump  fire-drill,  stick  for  rubbing  out  fire,  packs  for  carrying 
provisions,  skins,  etc.,  from  Grand  Kiver  Reservation,  Canada,  Onandagua  In- 
dians (exchange).    23028. 

HlDDBir,  W.  £.  (Newark,  New  Jersey).  Specimens  of  Muscovite  crystals  coated 
with  bitingerite ;  dolomite  and  musoovite  crystals  coatod  with  hisingerite  and 
dalomite,  and  dolomite,  muscovite,  and  rutile  crystals  (collected  by  Mr.  W.  S. 
YmXmf  of  the  U.  S.  National  Museum).    2:U62. 

Hux,  Prof.  B.  T.  (State  University,  Austin,  Texas).  Fragment  of  meteoric  stone. 
SS841. 

H.  Mis.  129,  pt  2 il 
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HiLLEBRAND,  Dr.  W.  F.  (U.  S.  Geological  Survey).  Thirty-eight  specimens  of  vana- 
diuite  from  Yuma  County,  Arizona  (22483);  3  specimens  of  descloixite  and 
vanadiuite  from  the  '* Commercial''  mine,  Georgetown,  New  Mexico  (23539); 
piece  of  tapa  from  the  Hawaiian  Islands,  and  native  plait«d  rope  (22638);  7 
specimens  of  chemical  elements,  all  products  of  original  research  by  the  donor 
(23026).  See  also  nnder  Alexander  McGregor ;  G.  D.  Hamill ;  John  C.  White; 
Interior  Department;  Judge  W.  H.  Barnes;  J.  A.  Lucas;  C.  J.  Lnff  dc  Company; 
Dr.  J.  E.  Wharton;  W.  H.  Bentz;  Ed.  Clark. 

UiXKLRY,  A.  A.  (Dubois,  Illinois).    Specimens  of  Unio  and  Plenrocera.    23109. 

UiSLOP,  Dr.  M.  (.District  of  Columbia).  Specimens  of  red  sandstone  from  north  of 
Pnjjfu  wash,  Nova  Scotia.    22908. 

Hitchcock,  Romyn  (U.  S.  National  Museum).  Collection  illustrating  Japanese  life 
from  Japan  (purchase)  (21640) ;  specimens  of  marine  shells  from  the  east  coast, 
of  Japan;  specimen  of  bat  Vesperugo  abramus;  insects  from  Ozaka,  Japan;  col- 
lection of  sponges,  echini,  barnacles,  and  a  gorgonian  (22392);  collection  of  Aino 
articles  from  Yezo,  Japan,  and  specimens  of  sulphur  collected  from  the  active 
volcano  Iwo*sau  at  Yezo ;  botanical  specimens  from  the  islands  of  Yezo,  Shiko- 
tan,  and  Yeterof  (Iterup)  (22393) ;  biwa,  or  ballocn  guitar  from  Ozaka,  Japan 
(purchase)  (22518). 

HoBGOOO,  John  H.  (Washington,  District  of  Columbia).  Living  Horned  Owl  {Buho 
virginianua).    22276. 

Hodge,  E.  B.  (Plymouth,  New  Hampshire).  Two  fresh  specimens  of  Troat  {Salw- 
linu8  aurelis),    22571. 

Hodge,  H.  G.  (York,  Illinois).  Specimens  of  fresh- water  pearls  from  Unios  from  the 
Wabash  River  (22339) ;  fragmentsof  mound  pottery,  Unios,  and  other  fresh-water 
shells,  quartz  geode,  and  samples  of  gravel  (22409) ;  specimen  of  crawfish  from 
the  Wabash  River  (2:M)17). 

Hodges,  F.  W.  (Bureau  of  Ethnology).  Kicking-block,  used  in  Zufli  game  or  **  Race 
for  Rain."    23236. 

HODQKIN,  Dr.  J.  B.  (Washington,  District  of  Columbia).  Slungshot,  carried  by  a 
negro  in  Virginia.    23185. 

HOGAN,  J.  J.  (Wasbiugton,  District  of  Columbia).  Piece  of  broken  glass  with  oys- 
ters attached  from  Chesapeake  Bay.     22763. 

HoLDROOK,  E.  L.  (New  York  City).    Jewish  lamp.    22335. 

Hoover,  A.  M.  (District  of  Columbia).  Specimen  of  Soolopendro  heros  from  Fort  Sill, 
Indian  Territory.    23007. 

Hopkins,  C.  L.  (Department  of  Agriculture).  Specimens  of  fossil  moUnsks  and  fossil 
Echinus  from  Texas.     22674. 

HoUAN,  Hexry  (U.  8.  National  Museum).  Specimen  of  lihagium  lineatum,  with  hi- 
bornatiug  nest  (22764) ;  skin  of  Pangolin  {Mania  lom/icaudata)  (22790). 

Hornaday,  William  T.  (Smithsonian  Institution).  Woodchuck  (Arctomya  monax) 
from  Rosslyn,  Virginia  (22273) ;  Red  Fox(  Vulpea  fulvns  fulvus)  from  the  District 
of  Columbia  (22317) ;  model  of  a  Dyak  house  at  Sadong,  North  Borneo  (deposit) 
(22676) ;  mountain  sheep,  representing  different  stages  in  life  (22728) ;  three  spec- 
imens of  selenite  from  Corbet t,  Wyoming  (22858) ;  plaster  bust  of  Prof.  T.  H. 
Huxley  (exchange),  (23310). 

Hough,  Fred.  C.  (Morgan town,  West  Virginia).  Specimen  of  Robber  Wasp  (StizM 
spccioaus ) .     2228 1 . 

Howard,  Erntsst  (U.  S.  Geological  Survey).  Specimens  of  hematite  from  Herndon, 
Virginia.    22465. 

Howard,  E.  L.  (U.  S.  Geological  Survey).  Specimens  of  azurite,  malachite,  and  hem- 
atite from  Herndon,  Virginia.    23256.     (See  nnder  E.  M.  Harrison.) 

Howard,  Hough  (Washington,  Uistrict  of  Columbia).  Opossum  from  Virginia. 
22756. 
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Howard,  L.  O.  (Department  of  Agriculture).     Specimen  of  Tusser  silkworm  hatched 

from  cocoon  sent  from  India  to  the  (J.  S.  National  Museum  by  Mrs.  Scott.    2*3236. 

Howard,  R.  S.  (Coronada,  Kansas).    Specimens  of  Swifts  or  Kit*foxes  ( Vulpes  velox), 

22988. 
HoxiKy  Walter.     (See  under  Dr.  Allen  Stuart.) 
HoxTox,  A.  R.  (Episcopal  High  School,  Alexandria,  Virginia).    Living  specimen  of 

Red-tailed  Hawk.    22642. 
HuDDLESON,  N.  (Crainesville,  Tennessee).    Fragments  of  pottery,  stone  implement, 
fossil  shells,  fossil  bone,  flint  chips,  and  mammal  teeth  from  near  Bolivar  (col- 
lected by  Mr.  L.  C.  Johnson).    22184. 
HUGGINS,  Judge  (Gillsborongh,  Ohio),  (through  Mr.  D.  L.  James).    Specimen  of 

Cyrtoceras  sp.,  from  the  Niagara  group  of  Highland  Connty.    23121. 
Hunt,  A.  £.    (See  nnder  Pittsburg  Reduction  Company.) 
Hunt,  Masters  Dick  and  Harry  Drum  (Bethesda,  Maryland).    Two  living  specimens 

of  Sulphur-crested  Cockatoos  (Cacatua  yaleriia.)    23106. 
HuNTKR,  W.  M.  (Accotink,  Virginia).    Spear-head  found  near  Woodlawn,  Fairfax 

County.    22310. 
Huntington,  Prof.  J.  H.  (Silver  City,  Arizona).     Specimen  of  infusorial  earth  from 

Gila  River  (22893) ;  gold-bearing  rock  from  Santa  F6  County  (23035). 
HURTER,  Julius  (St.  Louis,  Missouri).    Specimens  of  Tropidonotas  rkombifer^  Tropi- 
doclonium  lineatumf  Eutania  faireye,  Diemyctylus  miniatus  virideaeenSf  Bufo  lentigi- 
HOSHS  amerioanus  (23126, 23335). 
Hutchinson,  K.  M.  (Oshkosh,  Wisconsin),  (through  Prof.  J.  F.  James).    Specimen  of 
Pentamerus  oblongua  Sow.,  from  the  Niagara  formation  of  the  Upper  Silurian,  at 
Clifton  Heights,  Lake  Winnebago  (22482);  specimen  of  silver  ore  from  Lake  Su- 
perior Silver  Mine  (23115). 
Htvernat,   Prof.   H.   (Catholic  University,  Washington,   District  of   Columbia). 
Eighteen  oriental  seals;  (23332) ;  Assyrian  and  Babylonian  seal  cylinders,  gems, 
and  Egyptian  scarbsei  (22717). 
INGBRSOLL,  A.  M.  (San  Diego,  California).     Nest  and  eggs  of  Ammodramus  heldingif 

new  to  the  collection.    22768. 
Insetsu  Kioku,  The  Finance  Department  (Tokio,  Japan),  (through T.  Tokuno,  chief 
of  the  Insetsu-  Kioku).    Samples  of  Japanese  woodcuts,  printing,  engraving,  and 
engraving  tools  (exchange).    22582. 
Interior  Department  (through  Hon.  John  W.  Noble,  Secretary). 

Ethnological  specimens  and  objects  of  handiwork,  from  the  Suohomish,  Swi- 
nomish,  Lummi,  Muckleshoot,  and  Etakmur  Indians  on  the  Tulalip  Reserva- 
tion, Washington  (collected  by  Mr.  E.  C.  Chirouse,  United  States  agent  in 
charge  of  the  reservation)  (22496). 
U.  8.  Geological  Survey  (through  Maj.  J.  W.  Powell,  Director). 
Living  snakes  (collected  by  Mr.  George  W.  Shutt).    22186. 
Type  specimen  of  Conooaryphe  reticulata^  Walcott  from  the  Lower  Cambrian, 

New  York.    22446. 
Thirty  specimens  of  minerals  comprising  miloschite,  rhodochrosite,  bournonite, 
barite,  siderite,  adnlaria,  pyrargyrite,  amethyst,  chabazite,  sodalite,  nagya- 
gite,  alnnite.    22487. 
Specimen  of  thinolite,  from  Lake  Lahoutau,  Nevada.    2*2547. 
Specimens  of  fresh- water  fossils,  from  the  post  pliocene  deposits  from  Bonneville 

and  Lahontan  beds,  and  specimens  of  fossils  from  Nevada.    22564. 
Miscellaneous  oollection  of  geological  materialti  from  Madison  county,  Mon- 
tana.   22868. 
Twenty-one  transparencies.    22891. 

Copies  of  two  models  of  Mouut  Shasta,  California.    23160. 
Collections  of  the  quicksilver  investigations  of  the  Pacific  slope,  made  by  Dr. 
G.F.  Becker.    22978. 
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Interior  Dkpartment— Continued. 
Collected  by  Prof.  F,  W,  Clarke  : 
Seven  spociuieu  of  graphite  in  calcite,  specimen  of  pyrite  crystal,  Ri>ecioien 

of  calcHe,  specimen  of  magnetite  from  Port  Henry  and  Mineville,  New  York. 

22344. 
Collected  by  Mr,  George  W,  Cook : 

Specimen  of  selenite  from  Fort  Washington,  Maryland.    22544. 
Collected  by  Dr.  William.  H.  Ball  : 

Specimens  of  fossil  plants  from  Alum  Blnff,  Florida.    22:$65. 
Collected  by  Prof.  S.  F.  Emmons  : 
Specimen  of  alunite  from  the  Brooklyn  tunnel,  Reil  Mountain  district,  Sau 

Juan,  Colorado.    22:)64. 
Collected  by  Mr.  G.  K.  Gilbert: 
Six  slabs  of  stone  exhibiting  glacial  strisD,  the  two  from  Canada  collected  by 

Mr.  Gilbert,  and  the  others  by  President  T.  C.  Chamberlin.    22528. 
Collected  by  I)r.  W.  F.  Hillebrand  : 
Specimens  of  vanadinite  and  wulfonit«,  from  the  Old  Yuma  Mine,  Arizona. 

(22599. ) 

Sivecimon  of  wulfenite  from  the  Red  Cloud  Mine,  Arizona.    (22G05.) 

Specimens  of  vanadinite  from  Aqua  Fria  Mine,  Yavapai  Connty,  Arizona. 
(22826. ) 

Sixty-four  specimens  of  vanadinite  from  the  Hamburg  Mine,  Silver  district, 
Arizona,  and  43  specimens  of  vanadinite  from  the  Clara  Mine  in  the  same 
district.     (22827.) 

Specimen  of  lodorit^  from  the  Old  Man  Mine,  near  Silver  City,  New  Mexico. 
(22848.) 

Two  hundred  and  sixty  specimens  of  malachite,  aznrite,  cuprite,  calcite  crys- 
tals and  stalactite  from  the  Copper  Queen  Mine,  at  Bisbee,  Arizona.    (22897.) 

Collected  by  Mr.  W.  P.  Jenney  : 

Th  irteen  specimens  of  calcite,  smithsonite,  greenockite,  barite,  chalcopyrite, 
and  sphalerite.    2318(>. 
Through  Mr.  W.  J.  McGee  : 

Two  specimens  of  kyanite  from  Delaware  County,  Virginia,  and  one  speci- 
men of  anthophyllite,  and  one  specimen  of  iridescent  limonite  from  Coba. 
22464. 

Collected  by  Mr.  C,  D.  Walcott: 

Specimen  of  wulfeuito.  from  I^lureka,  Nevada.    (22363). 

SpeciineuH  of  wulfenite  and  cerussite,  from  the  Richmond  Mine,  Nevada.  (22563). 

Twenty-six  specimens,  representing  7  genera  and  8  species  of  fossils  of  Lower 
Cambrian  and  Ordovician  System. 

Lower  Cambrian:  Annelid  trails,  Kutorgina  pannula  Whiter  Hyolithes  ameri- 
cantu  Billings,  laoxys  vhilhoweana  Walcott  (Type  sp).,  Olenellug  spf,  Olemoides 
ellai  Walcott  (Type  sp.)- 

Ordovician  System  :*   Conolreta  rusti  Walcott,  (Type  sp.)  (22609). 

Two  hundred  and  eighty-seven  specimens,  representing  24  genera  and  32  spe- 
cies of  fossils  of  Lower  Cambrian,  Ordovician,  and  Silnrian  (22847). 

Nine  specimens  of  Lingulepia  morsensia  and  two  specimens  of  PlanoWeH  sp.,  from 
the  Trenton  group,  Fountain,  Minnesota;  Hptcimen  of  Receptaoulitea  oireiit, 
from  Trenton  group,  Ripon,  Wisconsin  (23138). 

Five  huiidred  and  twenty-six  specimens,  representing 56  genera  and  94  species, 
as  follows : 

Lower  Cambrian :  Obolella  crasaa  Hall,  Obolella  sp.  f,  Kutorgina  labradoricay^. 
8wantonen8i9  Walcott,  Orthisina  trann^erea  Walcott,  Sceneila  sp.  ?,  Hfolitke$ 


*See  Proceedings  of  the  National  Museum,  vol.  xii,  p.  365,366. 
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americanua  Billings,  Stenotheoarugoaa  Hall,  Olenellus  sp.?,  Olenoides  ellai  Wal- 
cotit,  Olenoides  marcoui  Whitfield,  Zacanthoidea  eatoni  Walcott,  Microdiaoua 
coMiexus  Walcott,  Ptychoparia  sp.  f,  11  genera  and  12  species. 
Lorraine  formation  of  Ordovician :  Mud  markings,  BilohiteaBp,  f,  Dendrograptua 
aimplex  Wsdcotty  Monticulipora  mammillata  D'Orbigny,  Monticulipora  disooidea 
Nicholson,  Monticulipora  sp.,  nndet.,  Beterocrinua  heterodaoiylua  Hall,  Glypto- 
criuua  decadaclyJua  Hall,  Comulitea  incurvua  Shumard,  Hippothoa injlata  Hall(f ) 
Serpulitea  diaaolutia  Billings,  Annelid  trails,   Ptylodictya  sp.,  Palechara  sp.f 
Lingula  cequalia  Hallf,  Lingula  g^adra/aEichwald,  Trematia  terminalia  Conrad, 
Crania  sp.  f ,  Pholidopa  aubtruncata  Hall,  PhoUdopa  trunoata  Hall,  Strophomena 
tenuiatriata   Sowerby,    Strophomena  alternata  Conrad,  Strophomena  altemata 
var.  naauta  Conrad,  Leptcma  aericea  Sowerby,  Streptorhynchua  sp.f,    Orthia 
teatudinaria  Dalman,  Orthia  erratica  Hall,  Orthia  occidentalia  Hall,  Orthia  emace- 
rata  Hall  (f ),  Orthia  hiforata  Schlotbelm,  Orthia  sp.  undet.,  Zygoapira  modeata 
Say,  Avicula  inaueta  Conrad,  Pterinea  demiaaa  Conrad,  Ambonychia  radiata 
HM^Nucula  levata  Hall,  Cleidophorua plannulatua  CoTLTody  Lyrodeama  poatatria- 
tum  Emmons,  Lyrodeatna pulchellum  Hall,  Lyrodeama  (?)  sp.  f,  Modiolopaia  anO' 
donioidea  Conrad,  Modiolopaia  f aba  Conrad,  Modiolopaia  modiolariaCouTsiAHf  Mo- 
diolopaia canoellata  Walcott,  Modiolopaia  curta  Hall,  Modiolopaia  pholadiformia 
Hall,  Modiolopaia  iruncaia  Hall,  Modiolopaia  naauta  Conrad,  Modiolopaia  sp. 
nndet.,  Orthonotaparallela  HaXl^  Orthodeama  contractum  Hall,  Cyrtoliteaornatua 
Conrad,  Bellerophon  bilobatua  Sowerby,  Bellerophon  cancellatua  Hall,  Carina- 
ropaia patelliformia  Hall,  Baphiatonia  lenticulare Emmons,  Baphiatoma sp.  nndet., 
Pleurotomaria  tropidophora  Meek,  Pleurolomaria  aubconica  Hall,  Pleurotomaria  sp. 
undet.,  MurchiaoniamillerlKaXly  MurchiaoniabfUicinctaHallt  Murdtiaoniaunian' 
gilata  var.  abbreviata  Hall,  Murehiaonia  sp.  undet.,  Conularia  sp.f,  Orthoceraa 
eorrall\ferum  KaXl,  Orthoceraa  sp.  undet.,  Etidoceraaproteiforme  Jla,lif  PlumuWea 
jamesi  Hall,  Beyriohia  sp.  nndet.,  Ti'inucleua  conoentricua  Eaton,  TMarthrua 
iecA^  Green,  CalymenecallicephalaQTeeUy  Aaaphua platycephalua  Stokes,  Aaaphua 
sp.  undet.,  Addaapia,    Unidentified  45  genera  and  76  species.     (22730). 
Specimen  of  sandstone  with  mud  and  ripple  marks,  from  Grand  CaAon  group, 
7,000  feet  below  the  base  of  Cambrian,  Grand  Calion  of  Colorado,  Arizona 
(22741). 
Ofticb  of  Indian  Affairs  (through  Hon.  T.  J.  Morgan,  Commissioner)  Wooden 
hoe  from  the  Indians  of  the  Chippewa  Reservation. 
INTKBIOR  Department  of  Ottawa,  Canada  (Secretary's  Branch),  (through  Lynd- 
woode  Pereira,   assistant  secretary.)    Map  of  Manitoba   and   the  northwest 
territories,  showing  the  land  districts  in  that  part  of  the  dominion,  and  a  map 
showing  the  dominion  lands  in  the  railway  belt  in  British  Columbia.    22793. 

Jackson,  Mrs.  A.  C.  (District  of  Columbia).  Collection  of  ethnological  objects 
from  the  Indians  of  Dakota.     22913. 

Jacobs,  C.  P.  (Indianapolis,  Indiana).  Mementos  of  the  funeral  of  President  Lin- 
coln.   22729. 

Jacobs,  F.  O.  (Newark,  Ohio).  Cast  of  stone  with  sculptured  head  of  an  animal, 
taken  from  a  mound  (23047) ;  microscopic  slides  of  Aztec  textile  fabrics  (23110). 

Jauohn,  Phillip  (Army  Medical  Museum,  Washington,  District  of  Columbia).  Jap- 
anese twenty  sen  piece  (silver).     22200. 

James,  D.  L.  (through  Prof.  Joseph  L.  James,  of  the  U.  S.  Geological  Survey). 
Two  specimens  oi  Scaphiocrinua  macrodactylua'M  and  W,  from  the  Lower  Carbon- 
ifeioas  shales,  Martin  County,  Indiana  (22442):  slabs  with  i)oiyzoa,  crinoid,  and 
corals  from  the  same  region  (23120). 

Jaxis,  Prof.  JOSKPH  F.  (U.  S.  Geological  Survey).  Fifty  specimens,  representing 
ton  genera,  and  sixteen  species  of  fossils  from  the  Cincinnati  formation  of  the 
Lower  SUarian,  consisting  of  Palceophyllam  divaricanay  Streptelaama  comicMXiaMk 
HftUy  MimtieiMpora   briarea,  Monticulipora  delioaUla   l$'\oVxo\ao\i^  Mo^licuVxi^orra 
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James,  Prof.  Joseph  F. — Continaed. 

onealli  James,  Monticulipora  matinmilatak,  Protarea  veiustaf  Strophomena  tdtemaU 

Conrad,  Orthisjugosa  James,  Orthit  biforata  Schlotheim,  Ambanychia  radiata  Hall, 

Amhonychia  belliatriata  Hall,  Calymene  callioephala  Qreen,  SiuphuM  platycephaluM 

Stokes.    2260*2.    (See  under  D.  L.  James,  A.  R.  Crandall,  K.  M.  Hatchinson,  W. 

H.  Adams.) 
James,  Stephen  (Washington,  District  of  Colambia).    Carrying-net,  made  by  the 

Mission  Indians  of  California.    2*2610. 
Jammes,  L.  H.  (Realmont  Tarn,  Southwest  France).    Collection  of  stone  implements 

from  Cambodia.    230*24. 
Jenney,  W.  p.  ( U.  S.  Geological  Survey).    Three  specimens  of  marbles,  from  Sugar 

Orchard  Creek,  Boone  County,  Arkansas.  23139.   (See  under  Interior  Department 

U.  S.  Geological  Survey.) 
Johns,  H.  W.    (See  under  H.  W.  Johns  Manufacturing  Company.) 
Johns,  H.  W.  Manufacturing  Company  (New  York  City).    Specimens  of  fiber  of 

asbestus  from  Wyoming  and  Africa  (22358);  samples  of  asbestus  and  specimens 

manufactured  from  the  same  material  (22333). 
Johnson,  Charles  Enbw  &  Co.  (Philadelphia,  Pennsylvania).    Specimens  of  the 

materials  used  in  making  ink  for  printing  woodcuts.    22521. 
Johnson,  Lewis,  <&  Co.  (Washington,  District  of  Columbia).    Hungarian  paper 

money,  ten  notes  of  10  florins  each,  issued  at  Bnda-Pesth,  September  1, 1848.   22777. 
Johnson,  Louis  B.    (See  under  R.  D.  Wiuisatt.) 
Johnson,  L.  C.    (See  under  N.  Iluddleson.) 
Johnson,  Prof.  O.  B.  (University  of  Washington,  Seattle,  Washington).    Specimens 

of  Terebratelta  transversa  and  other  molhisks,  from  Puget  Sound ;  alcoholic  speci- 
mens of  reptiles  consisting  of  Eutamia  oooperi,  Eutania  sp.,  Sceloporus  occidentalism 

Amblystomay  and  Eumeces  skiltoniantis  from  Washington  and  Oregon;  alcoholic 

specimens  of  fishes,  consisting  of  Gobiesox  reticulatus,  red  salmon,  NauihiehySf 

ZaniolepiSf  Oxylebius  pictuSf  Blepsias,  Salvelinus  malma.  Xiphister  chiru9  and  CoUhs 

from  Seattle,  Washington ;  specimens  of  Crustacea,  tunicatat  ecliinodermata  and 

pennatula.    23321. 
Jones,  James  T.  (Washington,  District  of  Columbia).    Double-crested  Cormorant 

{Phalacrocorax  dilophus)  from  Mount  Vernon  flats,  Virginia.    22873. 
JoUETT,  James  E.  (Sandy  Spring,  Maryland).    Larva  of  a  heterooampa  parasitized 

by  an  Ichneumonia.    22348. 
JouY,  P.  L.  (U.  S.  National  Museum).    Ten  specimens,  representing  4  species  of  land, 

fresh-water,  and  marine  shells  from  Corea  (22561) ;  specimen  of  garnet  gravel  from 

the  Kimberly  Diamond  Mines,  South  Africa  (23269). 
JoYNES,  R.  C.  (See  under  Life  Saving  Service,  Treasury  Department,  U.  S.) 
JUKNOLING,  Frei>  (Ncw  York  City).    Original  wood-block  electrotype  and  proof  of 

an  intaglio  engraving  on  wood  **  The  Smoker,^'  after  Muhrman,  engraved  by  the 

donor.     22510. 
Kantrowitz,  J.  H.  (New  York).    Three  photographs  of  ancient  Jewish  scholars. 

22338. 
Kasson,  John  A.  (Washington,  District  of  Columbia).    A  musical  instrument  known 

as  a  "  Guzlar,^'  made  by  the  peasants  in  Montenegro  and  Herzegovina,  and  used 

by  them  to  accompany  songs  about  their  horses  and  fights  against  the  Turks. 

22687. 
Kekler,  Charles  A.  (Carson  City,  Nevada).    Eggs  and  nesto  of  Zamelodia  mel- 

anooephala,  Columba  fasciata,   (hroscoptes  viontanusy  Spizella  breweri,  Zomftrickia 

leuoophrySf  Merula  mitjratoria  propinqua,    22215. 
Keep,  Prof.  J.   (Mills  College  P.  O.,  California).    Specimen  of  Periploma  discus 

(exchange).    23136. 
Keith,  B.  F.  (Boston,  Massachusetts).   Rigged  model  of  a  ship  made  by  an  invalid 

seaman.    22786. 
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Kkmp,  Prof.  J.  F.  (Cornell  Uuivereity,  Ithaca,  New  York).  Three  specimeDS  of  erup- 
tive rocks.    22486. 

Kknkedy,  I.  M.  (Alberton,  Maryland).  Specimen  of  Copperhead  {Agkislrodon  contar" 
trix).    23262. 

Kknnedy,  J.  (Lubec,  Maine).  Builder's  model  of  schooner.  22649.  (See  under  W. 
H.  Abbott.) 

Kkppkl,  F.,  &,  Co.  (New  York  City).  Three  prints  by  H.  Eichens,  pnre  mezzotint, 
etched  preparation  for  mezzotinting,  and  etching  finished  in  mezzotint  (22417) ; 
pictnre,  "  Peasant  Boy,"  by  Henry  Uuioard  (23279). 

Kbsslicr,  C.  W.  (Statesyille,  North  Carolina).  Two  hnndred  and  forty -three  speci- 
mens of  corundum  and  its  alterations.    2220.5. 

KiDWELL,  TIarrt  (Washington,  District  of  Columbia).  Black  Magpie  Pigeon  in 
flesh.    22402. 

KiLBOURXB,  Dr.  F.  L.  (United  States  Veterinary  Experiment  Station,  Benning's 
Uoad,  Washington,  District  of  Columbia).  Pair  of  living  Angora  Guinea  pigs 
(  Cavia  aperia).    2293a 

KiMBERLEY,  Rear- Admiral  L.  A.    (See  under  Navy  Department,  U.  S.) 

KiMMEL  &  VoiGT  (New  York  City).  Four  impressions  from  a  dry  ground  aquatint 
plate,  each  printed  differently,  with  several  duplicates.    23278. 

KLmGES,  J.  P.  (Philadelphia,  Pennsylvania).  Collection  of  5-cent  postage  stamps 
of  the  Confederate  States.    22968. 

Kloss,  Maj.  Karl.    (See  under  Qovernment  of  Switzerland.) 

Knapp,  Edward  (Fabins,  New  York).    Silver  Wyandotte  chicken.    22934. 

KNoWlton,  F.  H.  (U.  S.  Creological  Survey).  Two  Hpecimens,  representing  2  species 
of  birds'  skins  from  California  (22594) ;  specimens  of  manganese  ores  from 
Brandon,  Vermont  (23312). 

Knowlton,  W.  S.  (Boston,  Massachusetts).    Specimen  of  gold  in  quartz  from  Gross 

Valley,  California.    22343. 
'Knox,  Mrs.  Nettie  M.  (National  Homeopathic  Hospital,  Washington,  District  of  Co- 
Inmbia).    Specimen  of  Gray  Squirrel  (Sciurua  carol'iHenHs  carolinenais),    22878. 

Knudsbn,  Valdemar  (Waiawa,  Hawaiian  Islands).  Forty^eight  specimens,  repre- 
senting 20  species  of  birds'  skins  from  the  Sandwich  Islands  (222:)7);  2  birds' 
skins,  and  2  specimens  of  Bulwer's  Petrel  {Bulwtria  bulweri)  the  iirst  specimens 
obtained  from  the  Pacific  Ocean  (22520). 

KoBER,  Dr.  George  M.  (Washington,  District  of  Columbia).  Nez  Perc^  Indian  cos- 
tame  from  Idaho;  specimen  of  Yuma  pottery  from  Arizona ;  pipes  and  basket 
from  Washington,  spoon  and  ivory  box  from  Alaska,  and  various  specimens  from 
Spokane,  Cceur  d'Alene,  and  other  Indians.    22761. 

Koch,  Johan  Buntzen  (Bozeman,  Montana).  Two  flint  hatchets,  from  the  Island 
of  Laaland,  Denmark,  one  from  a  dolmen  of  the  Island  of  Falster,  and  a  polished 
ax  from  Sweden  (exchange).    23190. 

KOKBELE,  A.    (See  under  Department  of  Agriculture.) 

KOKHLKR,  Miss  Hkdwig  J.  (Roxbury,  Massachusetts).  Two  psaligraphic  pictures. 
22494. 

KoEHLER,  S.  R.  (Roxbury,  Massachusetts).  Dabber  for  printing  intaglio  plates  and 
a  burnisher  for  taking  hand  proofs  of  wood  engravings  (22513) ;  37  etchings  and 
wood  engravings ;  1  small  composition  roller  for  woodcut  printing  (22514) ; 
daguerreotype  outfit  (22954). 

KoKNiG,  Godfrey  (Sassin,  Washington).  Nests  and  eggs  of  Turdis  aonalaschkiXf  Geo- 
tkljfpis  trioluia  occideuiali8f  Setophaga  nc/ict/Ja,  JCmpidonax pusillus,  Melospizafaaciata 
moxtona,  Dendroica  wsiiva^  and  Tardus  fuscescenH  salicioolut  (22:^73,  23311). 

KoHK,  GUSTAVE  (New  Orleans,  Louisiana).  Fourteen  living  specimens  of  Onaihodon 
eameafiM  from  Lake  Ponchartrain  (22915) ;  17  specimens  of  Gnathodon  cuneaiuBf 
and  13  specimens  of  Purpura  fluvidanua  from  Barataria  Bay,  Louisiana  (22960). 

KUHZ,  Gxorob  F.  (New  York  City).  Three  specimens  of  mineralography^  witk 
one  dapUcate.    22647. 
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LtJSCOMBE,  C.  R.  (U.  S.  National  MuHenm).  Model  of  Euglish  Dandy  Horte,  1818,  from 
plans  prepared  by  the  U.  S.  Patent  Office  for  the  New  Orleaua  exposition  (pur- 
chase).   23060.  * 

LUTHK,  F.  H.  (McGregor,  Iowa).  Two  specimens  representing  2  genera  and  2  species 
of  Acen^lana  davidsoniy  and  1  specimen  with  Calymene  (sp.)  from  the  Ordovician 
gronp  of  Wisconsin.    23119. 

Lyon,  Prof.  D.  G.  (Harvard  University,  Cambridge,  Massachnsetts).  Ten  Assyrian 
and  Babylonian  seal-cylinders  (lent  for  copying).    22:^^)2. 

McAllister,  W.    (See  under  Pennsylvania  Railroad  Company. ) 

McBrier,  T.  M.  (Murfreesborough,  Arkansas).  Specimen  of  peridotite  from  Pike 
County.    23116. 

MoCandlish,  H.  S.  (U.  S.  Pension  Office,  Washington,  District  of  Columbia).  Speci* 
men  of  Ecphera  quadrioo$tata  Conrad  from  Bellfield  near  Ynrktown,  Virginia. 
23053. 

McCoNNBLL,  Dr.  J.  C.  (Army  Medical  Museum,  Washington)  District  of  Columbia). 
Pen  and  ink  drawing  of  shell.    2:^324. 

McCouN,  Miss  H.  J.  (Oyster  Bay,  Long  Island).    Jersey  blue  chicken  and  egg.    23104* 

McCoy,  John  F.  (Washington,  District  of  Columbia).  Three  living  American  Chaiiie- 
leons  (Anolis  principalis)  from  New  Orleans,  Louisiana.    229ti7. 

McCuLLARS,  D.  C.  (Motes,  Alabama).  Specimen  of  living  Golden  Etkgle  ( Jquila 
chrysaetos)  23082. 

McCuLLY,  William  W .  (Athens,  Alabama),  (through  Mr.  J.  W.  Westfall).  Specimen 
of  flexible  sandstone.    2277.^. 

McDaniel,  W.  L.  (Mineola,  Texas).  Five  specimens  of  Helix  {Polygyra  UporiHa 
Gld.).    22867. 

McDonald,  Col.  Marshall  (U.  S.  Commissioner  of  Fisheries).  Collection  of  books, 
consisting  of  Mahon's  Permanent  Works,  Text  and  Plates,  printed  in  Richmond, 
Virginia,  by  West  and  Johnston.  Iiistrnctions  for  heavy  artillery  printed  in 
Richmond,  1862;  Light  Infantry  Tactics,  New  Orleans,  1861.  Ordnance  return 
of  Colonel  McDonald  for  the  first  quarter,  1803,  and  abstracts  of  issues  of  ord- 
nance (at  post  of  Vicksburg)  for  fourth  quarter,  1862.  22181.  (See  under  Fish 
Commission,  United  States.) 

MacFarlank,  R.  (Cumberland  House,  Hudson's  Bay  Company).  Marmot-skin 
blanket  made  by  the  Indians  at  Fort  St.  James,  Stewart's  Lake,  New  Caledonia 
district;  pair  of  bears'  feet  moccasins;  6  mammal  skins  used  for  trimming; 
3  young  beavers  and  3  white  weasels,  birds'  skins,  birds'  eggs,  nests,  and  4 
species  of  Coleoptera.    t^2503. 

McGek,  W.  J.    (See  under  Interior  Department.    U.  8.  Geological  Survey.) 

McGiLLYCUDDY,  Dr.  V.  T.  (Rapid  City,  South  Dakota).  Four  living  Buffaloes  (Bison 
americanus)  (deposit)  22431. 

McGregor,  Alexander  (Georgetown,  New  Mexico).  Specimens  of  dcscloizite,  vana* 
danite,  and  descloizite  pseudomorph  from  the  ''Commercial"  mine  (collected  by 
Dr.  W.  F.  Hillebrand,  of  the  U.  S.  Geological  Survey).    225.3r). 

McIlwraith,  T.  (Hamilton,  Ontario,  Canada).  Four  specimens,  representing  4  spe- 
cies of  birds  from  British  Columbia  (exchange).    22210. 

McKek,  George  W.  (Major,  T^  S.  Army,  Allegheny  Arsenal,  Pittsburg,  Pennsyl- 
vania).    Specimen  of  living  Chachalaca  Pheasant  from  Mexico.    22587. 

McKnigut,  Sarah.     Living  specimen  of  Screech  Owl  from  Virginia.    22751. 

McLain,  Capt.  George  M.  (Rockport,  Massachusetts).  Rigged  model  of  the  cutter- 
yacht  John  Bull.    22795. 

McLain,  Hon.  T.  J.,  jr.  (Nassan,  West  Indies),  (through  Department  of  State). 
Four  specimens  of  sisal.    23182. 

McLaughlin,  R.  B.  (Statesville,  North  Carolina).  Eggs  and  nests  of  Vireo  solitarius 
albioola  (new  to  the  collection).    22691. 
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McMastrrs,  T.  G.  (Pittsburg,  Pennsylvania),  (throagh  Mr.  8.  P.  Peckham).  Col- 
leotion  of  specimens  of  crude  petroleum.    22208. 

'HcRae,  Donald  (Wilmington,  Nortli  Carolina).  Specimen  of  plant  (name  un- 
known), (sent  to  the  United  States  Botanic  Garden  to  complete  its  growth. ) 
22584. 

Mabbrtt,  Gideon  (Rodney,  Mississippi),  (through  Dr.  A.  K.  Fisher,  Department  of 
Agricnlture).  Specimen  of  snake  Farancia  abacura  (22314) ;  nest,  eggs,  and 
parent  bird  of  Helmitherus  vermivoru$  (2:^304). 

MacOwan,  p.    (See  under  Botanic  Garden,  Cape  Town.^ 

Macdonough,  James.    (See  under  American  Bank  Note  Company.) 

Magee,  Robert  E.  (Washington,  District  of  Columbia).  Specimen  of  Old-squaw 
(Clangula  hyemalis)  in  flesh.    22574. 

Mahone,  Gen.  William  (Petersburgh,  Virginia).  Two  living  specimens  of  Gray 
Fox  ( Urocyon  virginianus),    22204. 

Maine  State  College  (Orono,  Maine),  (through  Prof.  F.  L.  Harvey).  Specimen  of 
limonite  from  Katahdin  Iron  Works  (exchange).    22472. 

Manning,  R.  P.  (Youngstown,  Ohio).  Five  rude  ^eaf-shaped  implements,  and  seven 
fragments  of  flint  implements,  from  Ohio,  New  York,  Pennsylvania,  and  Illinois 
(exchange).    22324. 

Marron,  Thomas  (United  States  National  Museum).  Autograph  letter  of  Amos 
Kendall,  dated  October  20,  1838,  while  Postmaster-General  during  General  Jack- 
son's administration.    22825. 

Marshall, George  (U.S. National  Museum).  Three  Passenger  Fi^eonB {Ectopiates 
migratorius)  in  flesh  (22461);  specimens  of  birds'  skins  (22635);  specimens  of 
Purple  Grackle  (Quiscalui  quiacula),  Mallard  duck  {Anas  hoachaa)  in  flesh  (22922, 
22983);  specimen  of  Muskrat  (Fiber  zibethicus)  Rat  (Mus  decumanus)  with  mal- 
formed incisors,  in  flesh  (22996) ;  specimen  of  Uooded  Merganser  {Lophodytes 
eucuUatu9)  in  flesh  (23019). 

Martin,  John  L.  (Washington,  District  of  Columbia).  Specimen  of  Alligator  {AUi- 
gator  miisissippientis)  from  Florida.    22936. 

Martin,  R.  H.  (Washington,  District  of  Columbia).  Specimens  of  cocoons  of  the 
cecropiaand  promethea  silk  worms.    23231. 

Mason  Sl  Hamun  (New  York  City).  Model  piano  stringer,  designed  to  exhibit  two 
methods  of  adjusting  or  tuning  wires,  one  a  method  patented  by  the  donors  July, 
1883,  the  other  an  old  method.    22435. 

Mason,  Prof.  O.  T.  (U.  S.  National  Museum).  Specimens  of  ores,  from  the  vicinity  of 
Otis  Creek,  Upper  Brazos  River,  Texas  (22532) ;  flint- lock  musket,  U.  S.,  Spring- 
fleld.    (22890). 

Mason,  W.  A.,  &  Son  (Cambridgeport,  Massachusetts).  Pioce  of  plank  from  the 
wreck  of  the  Sparrowhawk,  and  three  plates  of  the  same,  together  with  a  pam- 
phlet giving  an  account  of  the  wreck.    22781. 

Mason,  W.C.  (Washington.  District  of  Columbia).  Three  Chinese  one-cash  pieces. 
22311. 

Matthews,  E.  O.  (St.  Louis,  Missouri).  Alcoholic  specimen  of  Rattlesnake  {Croialus 
harridua)  from  Indian  Territory,  and  femora  of  an  Indian  from  a  mound  in  Mad- 
ison County,  Illinois.    22991. 

Mayforth,  Max  (Washington,  District  of  Columbia).  Fifty-nine  etchings,  engrav- 
ings, and  lithographs.    22614. 

Maynard,  C.  J.  (Newtonville,  Massachusetts).  Four  specimens  of  Cory's  Booby 
(Sula  coryi,  Mayn)  (purchase)  (22251) ;  species  of  Strophia,  from  the  Antilles  and 
Bahamas,  types  of  the  new  species  described  by  the  donor  (22.^30,  22744). 

Maynard,  G.  C.  (Washington,  District  of  Columbia).  Piece  of  the  deep-sea  portion 
of  the  first  Atlantic  telegraph  cable.    23284. 

Medina,  Jos£  F.   (See  under  Government  of  Nicaragua.) 

Meeker,  A.  B.  (District  of  Columbia).  Specimens  of  hematite,  chalcopyrite,  and 
bomite  from  Virginia.    22948. 
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Mrbker,  S.  F.   (See  under  New  Jersey  Historical  Society.) 

Meios,  Gen.  M.  C.  (U.  S.  Army)  ( Washington,  District  of  Columbia).  Whistle  alleged 
to  have  been  found  in  an  Indian  mound  near  Columbus,  Oeorgia  (2*2336);  con- 
cretion composed  mainly  of  limonite  mixed  with  sand  (22743). 

Mbndenhall,  Dr.  T.  C.  (See  under  Treasury  Department,  U.  S.  Coast  and  (Geodetic 
Survey.) 

Menok,  J.  F.  (Myers,  Florida).  Kgfrfi  of  Speotyto  cunioularia  flaridana  (purchase); 
nest  of  Rosirhamus  sociahilia.    23300. 

Mercrr,  R.  W.  (Cincinuati,  Ohio).  Specimens  of  stone  implements  from  Law- 
rence County  (exchange).    230.55. 

Mekriam,  Dr.  C.  Hart  (Department  of  Agriculture).  Twenty  specimens  of  Exogyra 
arietina  Roem.  from  the  Cretaceous  formation  at  Del  Rio,  Texas.  22931.  (See 
under  Department  of  Agriculture. ) 

Merrill,  George  P.  (U.  S.  National  Museum).  Skin  of  Field-mouse  {He^peromy* 
leucopus)^  and  skin  of  Richardsou*s  Ground  Squirrel  {SpermophiluU  richardioni) 
(22357) ;  4  species  of  fresh-water  Gasteropods  from  Mailison  County,  Montana, 
(22400) ;  miscellaneous  collection  of  geological  materials  (purchase)  (22696);  2 
specimens  of  alligator-lizard,  from  the  Yellowstone  National  Park  (22895)  ;  series 
of  rocks,  showing  inclosuros  of  gneiss,  limestone,  etc.,  in  eruptive  granite  from 
quarries  at  Sykesville,  Maryland  (23216).     (Also  under  U.  S.  National  Musenni.) 

Merrill,  James  C.  (Aflsistant  Surgeon,  U.  S.  Army,  Fort  Reno,  Indian  Territory). 
Collection  of  birds'  eggs,  Tympanuchus  paJlidicinctuttf  Spisa  amertoaiia,  QuUcaius 
quiscula  (sneua,  Cardinalia  cardinaliSf  MoJothrus  atery  and  Vireo  bellii;  collection 
of  birds' skins,  comprising  Tym|>anHc^ti«paZ/t(2tdiic(M«,  Colinus  virginianus  iexanua 
and  Ammodramu8  aavannarum  passerinus.    23290. 

Merrill,  L.  B.  (Paris,  Maine).  Specimens  of  minerals  from  Maine  (exchange). 
22926. 

Merrimon,  W.  B.    (See  under  R.  A.  Burch.) 

Merritt,  W.  a.  (Washington,  District  of  Columbia).  Specimen  of  Fish-crow  (Cor- 
VU8  088ifragu8)  from  the  Eastern  Branch  of  the  Potomac  River.    22766. 

Met/,  Dr.  C.  F.    (See  under  Peabody  Museum.) 

Michel,  £.  (London,  England),  (through  Mr.  C.  A.  Baratonni).  Photograph  of  Cug- 
not's  steam  road  carriage,  1784,  now  in  Conservatoire  des  Arts  et  Metiers,  Paris. 
22228. 

Miles,  II.  \V.  (Washington,  District  of  Columbia).  Specimen  of  Bob-white  (Co/iniM 
virginianM).    22799. 

Miller,  Mrs.  N.  V.  D.  (Washington,  District  of  Columbia).  Reprint  of  the  wall- 
paper edition  of  the  Vicksburg  Daily  Citizen,  set  up  for  print  July  2, 18()3,  before 
the  surrender  to  General  Grant,  and  issued  by  his  order  July  4,  1863;  reprint  of 
the  Ulster  County  Gazette,  published  at  Kingston  by  Samuel  Frear  &  Sons,  Sat- 
urday, January  4,  1800.    22971. 

Miller,  Prof.  L.  W.    (See  under  Penn^s  Museum  and  School  of  Industrial  Art.) 

Miller,  William  (New  York  City).  Ink  ball  and  folder,  used  for  taking  hand- 
proofs  of  woo<l  cuts.    22509. 

MiLLiGAN,  J.  D.  (Boston,  Massachusetts).  Two  Hpecimens  of  Cypraea  arahica  Linn, 
from  the  Samoan  Islands.    22560. 

Mills,  Robert  A.  (Chuluota,  Florida).  Specimens  of  prehistoric  pottery  and  human 
bones  from  shell  mounds  on  St.  John  River,  and  a  modern  ax,  plowed  up  on 
Indian  Field  Mound,  on  the  Brevard  County  side  of  the  river.    2^U96. 

Mills,  Tueodore  A.  (Washington,  District  of  Columbia).  Commission  of  Clark 
Mills  as  iirst  lieutenant  of  cavalry,  militia  of  the  District  of  Columbia,  dated 
July  20,  1853,  signed  by  Franklin  Pierce,  President  of  the  United  States,  and 
Jeft'erson  Davis,  Secretary  of  War.    23.331. 

Miner,  S.  O.  (Brattleboro,  Vermont).    Silver-spangled  hen  and  eggs.    23274. 

Molan,  Jambs  (St.  Augustine,  Florida).    Specimen  of  alligator.    22797. 
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lOLNAR,  Louis  (Molna  Szocsocl,  Epyh^os  TIo116s,  Hungary).  Eip^hty-six  specimenR, 
representiog  G8  species  of  birds*  skins;  6  mammal  skins  Cricetus  f rumen  tar  iust 
Myoxus  glia,  Spcrmophilas  cUelluSj  Sciurua  vulgaris^  and  Ermacitu  tturopasus  (ex- 
change).   22230. 

fONROE,  J.  A.  (Lumber  Bridge,  North  Carolina).  Specimen  of  Eureka  game  chicken. 
23313. 

iONROE,  J.  P.  (Ringgold,  Tennessee).  Chain  of  copper  or  brass  found  in  a  mound  in 
Montgomery  County.    22679. 

(ooxEY,  James  (Cherokee,  North  Carolina).  Mortar  and  pestle;  alcoholic  speci- 
mens of  reptiles,  insects,  and  a  large  stump  of  a  tree  with  bowlders  embedded. 
22419.     (See  under  Bureau  of  Ethnology,  U.  S.) 

looRE,  Baldwin  (District  of  Columbia).  Specimen  of  opal  and  graphite,  and  apa- 
tite and  menacoanite  from  Nelson  County.  Virginia.    23144. 

dooRE,  Harry  (Washington,  District  of  Columbia).  Two  living  specimens  of  Alli- 
gator {Alligator  missUaippiensis),    22617. 

dooREHEAD,  W.  K.  (U.  S.  National  Museum).  Two  arrow-point«  from  Licking 
County,  Ohio  (22689);  stone  implements  from  near  Fort  Ancient  (22695) ;  twenty 
rude  flint  implements,  nine  spear-heads  and  one  hammer-stone  from  Greene 
County  (23086). 

dORCOM,  G.  F.  (Chicago,  Illinois).     (See  nnder  Shnfeldt,  Dr.  R.  W.) 

Morgan,  Hon.  T.  J.  (Commissioner  of  Indian  Affairs,  Department  of  the  Interior.) 
(See  under  Interior  Department.)  Wooden  hoe  from  the  Indians  of  Chippewa 
Reservation,  Wisconsin.    23171. 

Morgan,  H.  de  (New  York  City).  Collection  of  bones,  from  Armenian  graves  at  or 
near  Allah- Verdi,  collected  by  the  donor  (22244);  specimens  of  prehistoric  an- 
tiquities, also  collected  from  Armenia  (22264). 

Morrison,  Prof.  James  H.  (Lexington,  Virginia).  Specimens  of  shells  comprising 
different  species  of  Helix  kortenaia  L,  and  Helix  memoralia  (22253,22261);  collec- 
tion of  Ordovician  (Trenton)  fossils,  comprising  Strophodonta  sp,  f  Belleropkan 
Mlobalua  Sowerby,  Raphisioma  aubtiliah'iaia  Hall,  Miirckiaonia  milleri  Hall  (T), 
Orthoceraa  junceum  Hall,  Orthoc^aa  sp.  T,  and  Encrinurua  sp.  f,  representing  6 
genera  and  7  species  (22285) ;  32  specimens,  representing  7  species  and  varieties 
of  fresh-water  mussels  from  North  River  (22448);  samples  of  iron  ore  from  .Vir- 
ginia and  West  Tennessee  (22639);  14  specimens,  representing  5  species,  of 
fresh- water  mussels  (27814). 

Morrow,  H.  W.  (Wilmington,  Delaware).  Specimen  of  White-footed  Field-mouse 
(Hvrperomya  leucopus)  in  flesh.    22709. 

MoRTox,  Dr.  Hkxry,  (President  Stevens  Institute  of  Technology,  Hoboken,  New 
Jersey).  Original  dividing  engine  of  J.  Ramsden,  and  slide-rest  with  which 
the  screws  and  gear-cutters  were  made.  (23056).  (See  under  Stevens  Insti- 
tute of  Technology.) 

MuLLiN,  John  H.     (See  nnder  Fort  Payne  Coal  and  Iron  Company.) 

MuMLir  &,  Thomas  (Baldwin,  Long  Island).  Pair  of  imperial  Pekin  Ducks,  duck- 
ling and  egg.     23033. 

MusEO  MiciiOACANO  (Morelia,  Mexico),  (through  Dr.  Nicolas  Leon).  Bark  and  fruit 
of  Caacara  amarga.    23008. 

MusKUM  OF  CoMPAKATiVK  Zo^LoGY  (Cambridge,  Massachusetts).  Alcoholic  speci- 
mens of  South  American  Siluroids  (22526) :  11  specimens,  represeuting  2  species, 
of  cray-fishes  Cambarua  nloanii  Bundy  from  southern  Indiana  (228513). 

Museum  of  Natural  History  (Genoa,  Italy),  (throngh  Marquis  Giacoma  Doria, 
director).  Skin  and  skull  of  Lophiomya  inhauaiiy  100  bats  in  alcohol,  2  shrews, 
and  1  Meadow-mouse  (exchange).    23079. 

Museum  of  Natural  History  (Paris,  France).  Samples  of  hair  representing  vari- 
ous races,  as  follows  :  Fucgians,  South  America;  Grand  Canary;  Somalis;  Bor- 
neo; Sumatra;  Galla  and  Soketo  negro;  Tonga  tabu;  £ast«r  Island;  New 
Zealand;    Caroline  Islands;   New  Hebrides,   and  New   Caledonia  (exchange), 
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Museum  of  Natural  History  (Paris,  France)— 

(22283);   2  meteorites  from  diflferent  localities  (exchange),  (22413);   meteorio 
stone  from  Aumale,  Algeria  (exchange),  (22943). 

Museum,  the  Demerara  (British  Gaiana),  (through  Mr.  J.  J.  Quelch).  Four  skins 
of  adnlt  Hoatzins  {Opisthocomus  cristatus),  and  7  alcoholic  specimens  of  chickens 
and  skeletons  of  the  same  species  (exchange).    22356. 

Mter,  W.  £.  (Carthage,  Tennessee).  Two  hundred  and  seven  specimens  of  human 
and  animal  boneb,  Hint  chips,  shell  beads,  and  fragments  of  cave  earth.    2277L 

Natural  History  Museum  (Oxford,  England),  (through  Mr.  Henry  Balfoor). 
Model  of  a  Hindoo  fire-drilJ,  used  to  make  sacred  fire  in  temples  (exchange), 
23212. 

National  Museum,  U.  8. 

Collected  by  Mr.  George  P.  Merrill,  of  the  National  Mnseura,  and  Dr.  A.  C.  Peale, 
of  the  U.  S.  Geological  Survey.  A  miscellaneous  collection  of  geological  ma- 
terials from  Madison  County,  Montana.  22868. 
Model  of  an  ancient  fire-engine,  made  from  a  drawing  taken  from  a  book  on 
''Surveying,"  by  Cyprian  Lusar.  This  model  was  made  by  Mr.  C.R. Las- 
combe,  preparator.  23005. 
Specimens  of  zircon,  sphene,  xanthitan,  pseudomorph  after  sphene,  epidote, 
allanite,  aud  vermiculite  from  the  Jones  Zircon  Mine,  Green  River,  Hender« 
son  County,  North  Carolina  (collected  by  William  8.  Yeates).    22347. 

Navy  Department,  U.  8.  (through  Commodore  J.  G.  Walker,  Chief  of  the  Bureau  of 
Navigation) ,  Specimens  of  ocean-bottom,  taken  in  the  North  Atlantic  Ocean 
during  the  passage  of  the  United  States  steamer  Dolphin,  nnder  the  command 
of  Commander  George  F.  F.  Wilde,  from  the  Straits  of  Gibraltar  to  New  York 
(22469) ;  ethnological  objects  from  Samoa,  presented  by  Malietoa  Mataafa  and 
other  chiefs  of  high  rank,  to  the  United  States  Government,  through  Rear- 
Admiral  Kimberly,  in  token  of  their  appreciation  of  the  interest  shown  by  the 
Government  during  their  troubles ;  some  of  the  mats  presented  are  of  great  value 
as  heirlooms  (23197). 

Negus,  Miss  B.  R.  (Los  Angeles,  California).  Two  reed-canes  with  thongs,  from  the 
roof  of  the  Mission  Church  at  San  Fernando.    22979. 

Nekrhorn,  a.  (Riddagahausen,  Braunschweig,  Germany).  Five  bird-skins,  repre- 
senting 5  species,  from  Palawan  (exchange).    22863. 

Nelson,  J.  P.  G.  (Alexandria,  Virginia).  Living  specimen  of  Red -tailed  Hawk. 
22644. 

New  Jersey  Historical  Society  (Newark,  New  Jersey),  (through  Mr.  8.  F.  Meeker). 
Portion  of  the  cylinder  of  the  Hornblower  engine,  imported  from  England  in 
1753,  the  first  steam  engine  erected  in  the  Western  Continent.    23163. 

Newlon,  Dr.  W.  S.  (Oswego,  Kansas).  Flint  implements  from  Edgar  County, 
Illinois ;  a  notched  ax,  large  flint  knife,  and  specimen  of  Green  snake.  (22498, 
22836.) 

New  York,  Univkrsity  op  the  State  of  (Albany,  New  York),  (through  Mr.  J.  8. 
Smock).  Section  of  Potsdam  sandstone  Clinatichniies  wilsoni  Logan  (f),  quarried 
at  Port  Henry,  a  fine  illustration  of  tracks  and  ripple  marks.    23156. 

Nicaragua,  Government  of  (through  Mr.  John  Crawford,  Mr.  Jos^  Medina,  Mr. 
J.  Durand,  and  the  Department  of  State).  Collection  of  engraved  cocoa  and 
chocolate  cups,  specimens  of  birds,  reptiles,  lava  figures,  specimens  of  scorpions, 
spider,  caterpillar,  myriapod,  and  a  hammock.    23200. 

Nicholson,  J.  B.  (Brightwood,  District  of  Columbia).  Specimens  of  Didelphya 
virginiana,    22877. 

NiEHAUS,  Franz  (Washington,  District  of  Columbia).  Specimen  of  American  Cross- 
bill (Loria  curvirostra  minor)  in  the  flesh.    22731. 

NiVEN,  William  (New  York  City).  Specimens  of  quartz  crystals,  cut  jasper,  agate, 
native  copper,  native  silver,  and  a  dish  made  of  agatized  wood.    22377. 
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Noah,  John  M.  (U.  S.  National  Museum).  Badge  of  Maysville  Comtnandery  of 
Knights  Templar  (22454) ;  original  copy  of  the  Carriers'  Address  to  the  Patrons  of 
**The  National  Advocate,"  New  York  City,  Jannary  1,  1817,  (22559) ;  admission 
cards  (press  and  citizen)  to  ceremonies  in  commemoration  of  the  inauguration  of 
the  first  President  of  the  United  States,  held  December  11, 1889,  in  the  House  of 
Representatives  (22831) ;  special  tickets  and  menu  cards  of  the  editorial  excursion, 
via  Pennsylvania  Railroad,  Cumberland  Valley  Railroad,  and  Shenandoah  Valley 
Railroad,  to  Luray  Cave,  May,  1888  (23096). 
Noble,  Hon.  John  W.  (Secretary  of  the  Department  of  the  Interior).    (See  under 

Interior  Department.) 
Norman,  Rev.  A.  M.  (Durham,  England).    Alcoholic  specimens  of  Crustacea  and  echi- 

nodermata,  chiefly  Mediterranean  (exchange).    22219. 
NoRRis,  H.  D.  B.  (Marshall,  Virginia).    Living  Mpecimen  of  hawk.    22477. 
NUTTALL,  Mrs.  Zelia  (Dresden,  Saxony).    Ancient  carved  Norwegian  cart-harness. 

22568. 
Ndtter,  Frank  H.  (Minneapolis,  Minnesota).    Nine  specimens  of  batrachiaus ;  larva 

of  Tiger  Salamander  (Amblystoma  iigrinum).    23032. 
Nye,  Willard,  Jr.  (New  Bedford,  Massachusetts).     Specimen  of  Winter  Wren  {Tro- 
glodytes hiemaUn).     23018. 
Oberlin  College  (Oberlin,  Ohio).    Collection  of  occipital  plates  and  other  portions 
of  Dinichihys  Terrelli,  Cleveland  shale  of  Lorain  Connty  (22198)  ;  (through  Mr. 
Albert  A.  Wright)  collection  of  ethnological  specimens  from  Africa  (exchange), 
(22262). 
O'Neil  &  HiLLis  (Mullan,  Idaho).    Five  specimens  of  pyromorphite  on  limonite,  and 
one  specimen  of  cerussite  in  quartz  from  the  ''Little  Giant '^  mine,  Hunter  min- 
ing district,  Shoshone  Connty.    22391. 

Orcutt,  C.  R.  (San  Diego,  California).  Alcoholic  specimens  of  Anchovy  {Stelephorus 
delicaiisHmus) ;  alcoholic  specimens  of  Bruchus  obselotus  Say,  Dacre  calif ornioa 
Sloan,  Thinopinus  pictus  Lee,  and  Hygrothechua  rerngis  Say;  collection  of  star- 
fishes, corals,  sponges,  Brachynrans,  Auomurans,  Aniphipods,  Isopods,  Entomos- 
tracans.  Annelids,  Planarians,  Holothurians  from  Todos,  Santos  Bay,  Lower  Cali- 
fornia.   22456. 

OsBORNK,  J.  W.  (Washington,  District  of  Columbia).  Fourteen  mounted  photo- 
graphs used  to  illustrate  a  paper  read  before  the  Washington  Philosophical 
Society,  October  13,  1888  (22290) ;  139  specimens  of  photo-mechanical  process 
work,  engravings,  etc.  (23155) ;  **  Paris-Noel  "  1888-1889,  text  with  process  illus- 
trations and  two  extra  plates  (23217) ;  pamphlet  entitled  **  Photography  in  Print- 
ing Ink,  Ponney*8  Patent  Process,  by  Thomas  Sutton,  b.  a.,  London,  1863  (23275). 

Osgood,  Prof.  Howard  (Rochester,  New  York).  Cast  of  a  stone  containing  a  Greek 
inscription,  from  the  Temple  at  Jerusalem  (exchange).    22692. 

Overton.  Dr.  William  S.  (Stony  Creek,  Virginia).  Soldier's  pardon  for  taking  part 
in  the  late  rebellion,  dated  July  5, 1866,  signed  by  William  H.  Seward,  Secretary 
of  State.    23067. 

Oxford  University  Museum.    (See  under  Mr.  Henry  Balfour.) 

Palestine  Exploration  Fund  (London,  England).  Thirty-one  photographs.  22944. 

Palmer,  Joseph  (U.  S.  National  Museum).  Specimen  of  Shrew  (Blarina  sp.)  in  flesh. 
22995. 

Palmer,  Wiluam  (U.  S.  National  Museum).  Specimen  of  mink  Putorius  vison 
(22235) ;  specimen  of  Wood  Hare  {Lepus  syhaticHs)  in  flesh,  and  skull  of  Opossum 
Didelphys  virginiana  (22923);  3  Gray  Squirrels  (^ciuru«  caro/tfiefina),  and  White- 
footed  Mouse  ( Berperomys  lencopua)  (22994) ;  skull  and  partial  skeleton  of  Kinkajou 
(Ceroleptea  oaudirolvulus)  (22999) ;  2  living  specimens  of  Canada  Goose  (Branta 
canadentiia)  from  Baltimore,  Maryland  (23058) ;  specimen  of  lizard  from  San  Fran- 
cisco (23184). 

Patne,  Gen.  Walter  S.  (Fostorifl,  Ohio).  Badge  and  officers'  ribbons  of  the  Sonsof 
YeterauB,  U.  S.  Army.    23004. 
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Pbabody   Museum  (Cambridge,  Massachusetts),  (through  Prof.  F.    W.   Putnam). 

CollectioD  of  archffisological  objects  from  graves  near  Madisouville, Ohio;  basket 

from  Chile ;  torches  from  Mammoth  Cavo,  Kentacky  (collected  by  Prof.  F.  W. 

Putnam  and  Dr.  C.  F.  Metz).    2311. 
Peale,  Dr.  A.  C.  (U.  S.  Geological  Survey).    (See  under  National  Museum,  United 

States.) 
Peckiiam,  T.  G.    (See  under  T.  G.  McMasters.) 
Penick,  R.  a.  (South  Boston,   Virginia).    Stone  implements  and  stone  pipe  from 

Halifax  County.    22670. 
Penn*s  Museum  and  School  of  Industrial  Art  (Philadelphia,  Pennsylvania), 

(through  Prof.  L.  W.  Miller, principal).    Pen  and  ink  drawing ;  water-color  study ; 

designs  in  body  colors  executed  by  different  students.    22421. 
Pennsylvania  Railroad  Company  (Camden,  New  Jersey),  (through  Mr.  W.  McAl- 

listoT).    Slot-stem  and  ring-joint  fixture.    2331  !J. 
Pennsylvania    Salt  Manufacturing  Company.    (Philadelphia,  Pennsylvania), 

(through  Mr.  Thomas  Armstrong,  president).    Specimens  of  cryolite  from  Evig- 

tok,  Arksut-fiord,  Greenland.    22541. 
Peregkino,  F.  Z.  S.    (Pittsburg,  Pennsylvania).    Photograph  of  donor,  and  a  hand 

basket,  from  Africa.    23072. 
Pbreira,  Lyiidwode.    (See  under  Interior,  Depactment  of,  Ottawa,  Canada. ) 
Perry,  Miss  Edith  (U.  S.  National  Museum) :  Specimen  of  PolifphcmuB,    2:i248. 
Perry,  E.  W.  (Truxville,  Honduras),  (through  Mr.  H.  W.  Perry).  Two  photographs, 

representing  three  views  of  a  stone  image,found  in  Honduras  (22354) ;  image  made 

of  soapstone  found  in  a  subterranean  chamber  at  Copan,  Honduras  (22H5U). 
Perry,  N.  H.  (South  Paris,  Maine).    Specimens  of  cancrinite  in  ela^olito-syenite, 

lepidomelano,  lopidoUte,  spotlumene,  rose  quartz,  massive  topaz,  vesuvianite, 

elsBolite  in  elieolite-syenito,  pink  tourmaline  in  lepidolite,  triphyllite,  and  triplite. 

22548. 
Perky,  W.  H.    (See  under  E.  W.  Perry.) 
Peter  Redpath  Museum  (McGill  College,  Montreal,Canada),  (through  Sir  J.  William 

Dawson).   Five  specimens,  representing  2  genera  and  2  species  of  Lower  Cambrian 

Plychoparia  inetiaensis  sp.,  Walcottyand3  specimens  (2  casts)  of  Agraulos  redpathis 

n.  sp.,  Walcott.    23137. 
Peters,  Dr.  John  P.    (Coustairtinople,  Turkey).    Shepherd*H   pipe,  a  specimen   of 

those  used  among  the  Arabs  of  Irak,  Mesopotamia,  south  of  Bagdad,  bought  from 

an  El  Bndier  Arab  (a  small  independent  tribe)  30  miles  east  of  Dirvaniyh.    22232. 
Prttit«&-  Dkipps  (Washington,  District  of  Columbia).    Two  living  specimens  of 

Gray  Rabbit  (Lepus  aylvalicua).    22207. 
Phillips,  Barnet  (Brooklyn,  New  York).     Pair  of  Afghan  sandals.     22384. 
Phillips,  Hallett  W.  (Washington,  District  of  Columbia.)    Paper  by  George  Cat- 

lin  on  a  "steam  raft,"  Manchester,  iHaO.    221140. 
Phillips,  N.  Taylor  (New  York  City).     Silk  taleth,  a  garment  worn  by  men  in  the 

Jewish  Synagogue.    22C98. 
Phillips,  Oscar  (Washington,  District  of  Columbia).     Specimen  of  Woodcock  (/'At/o- 

hela  minor)  (2204G) ;  specimen  of  Screech  Owl  (22693). 
PiiiNNEY,  E.  (Cooperstown,  New  York).     Specimen  of  Coregonua  labradoricua  from 

Musquaw  River.    23169. 
Pike  Manufacturing  Company,  the  (Pike  Station,  New  Hampshire).    Specimens 

of  fossil  whetstones  and  sandstone  from  Orange  County,  Indiana.    22812. 
Pike,  Nicholas  (Brooklyn,  Now  York).    Two  musical  instruments.    22690. 
Pilbbry,  H.  a.  (Academy  of  Natural  Sciences,  Philadelphia,  Pennsylvania).    Two 

specimens  of  JQTeZix  ^ippocr^pM  Pfr,  and  2  specimens  of   Conotrochus  8ingaporen$i$ 

Pilsbry  from  Singapore.    22254. 
Pittsburgh  Reduction  Company  (Pittsburgh,  Pennsylvania),  (through  Mr.  A.  E. 

Hunt,  President).    Eexhibit  of  articles  manufactured  from  aluminium,     22986, 
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Pleas,  C.  E.  (Clinton,  Arkausau).    Specimens  of  land  and  freob- water  shells  from 

Little  Red  River  and  the  neighboring  mountains  (exchange).    ;i'2818. 
PoESCHE,  Herman  (Washington,  District  of   Cohiiiibia).     Specimen  of  Trumpeter 

pigeon  (22^589);  specimen  of  h  hick -breasted  red  game  Bantam  hen(227ir)). 
POEScnK,  Victor  (Washiuglon,  District  of  Columbia).    Two  pairs  of  Archangel  pig- 
eons.    (2ii388,  2*2874) ;  specimen  of  Archangel  Pigeon  for  skeleton  ('22003) ;  black- 
breasted  game  Bantam  cock  (22803). 
PoESCHE,  V.  L.  (Washington,  District,  of  Columbia).     Specimen  of  Archangel  Pigeon, 

in  flesh.     22508. 
POHLMAN,  Dr.  Julius  (Buffalo,  New  York).     Forty-tive  specimens  of  fossils,  from 

Water-line  Group,  Bulfalo,  New  YorU.    23251. 
Pond,  Lieut.  Charles  F.  (IJ.  S.  Navy),  (Navy  Yard,  Mare  Island,  California).     Speci- 
mens of  rocks;  Port  Jackson  Shark  {HtierodouotuH  JrunciHci)  from  Lower  Cali- 
fornia; shells.  Helix  sp.  from  Cerros   Island;  sponges,  photograph  (»f  Elephant 
Treff  egg  of  hawk  from  Cerros  Island,  Nnlliporo  coral  from  Sau  Benito  Islands, 
and  lower  jaw  of  porpoise  Tursiops  {fiHii  from  Fort  San  Bartolme.    22807. 
Powell,  Maj.  J.  W.  (Director  of  the  U.  S.  Geological  Survey).     Thirty-eight  objects, 
oflerings  from  shrines,  frouj  New  Mexico.     2304().     (See  under  Interior  Depart- 
ment, U.  S.  Geological  Survey.)     (See  under  Bureau  of  Ethnology  U.  S.) 
Power,  J.  B.  (Kingsville,  Ohio).    Specimen  of  Black  Chipmunk  Tamias  striatus, 

23327. 
Prang,  L.  Sc  Co.,  (Boston,  Massachusetts).    Four  small  lithographs  of  yachts  and 

sloops.     22773. 
Price,  Charles  P.  (Washington,  District  <»f  Columbia).     Two  living  opossums, 

DidelphifH  virginiana.    22018. 
PRINGLE,  C.  G.  (Charlotte,  Vermont).     Three  hundre»l  an«l  sixty-five  specimens  of 

dried  Mexican  plants.     (23094 ,  23303. ) 
Proudkit,  8.  V.  (Falls  Church,  Virginia).     Two  thousand  three  hundi^ed  and  forty- 
five  specimens  of  stone  implements  from  the  District  of  Columbia.     22()41.* 
PURSEY,  G.  G.  (Toronto,  Canada).     Fossil  wood  cut  from  log  under  a  drift  mound  in 
blue  clay,  60  feet  below  the  surface,  during  the  work  of  straightening  the  river 
Don  at  Toronto.    22:^32. 
PUSBY  &  Jones  (Wilmington,  Delaware).     Rigged  model  of  metal  steamship  in  glass 

case.    22811. 
PCTNAM,  Prof.  F.  W.     (See  under  Peabody  Museum). 
QUKLCii,  J.  J.     (See  under  Museum,  The  Demerara,  British  Guiana.) 
Ragsdale,  G.   H.  (Gainesville,   Texas),      Alcoholic    Hpeciuien  of   Stcnosloma  (pur- 
chase);   alcoholic  specimens  of  reptiles,  und  batraebians  collected  in  Cook,  San 
Jacinto,  and  Polk  Counties,  Texas,  comprising  OphvoHauruH  veutralis,  J'hrynosoma 
cornutum,  Anolia  principal'iH,  OUtjosoma  luierah\  KnmiCia  tetragrammuSf  Vnemidopho- 
ru8  sexlineaiiiSf  and  Scdoporus  consobrinus ;   alcoholic  specimen  of  a  Chickadee 
from  East  Texas.    112414. 
Randall,  William   H.  (Mystic   Bridge,  Connecticut).     Piece  of  '•  reeUng-point," 
with  two  knots  in  it,  and  fragments  of  the  sail  thrashed  and  twisted  into  the 
kuots,  done  by   the  action  of  the  wind   aloiic^  duiing  a  cyclone  in  the  Pacific 
Ocean.    23143. 
Randolph,    Miss  Cornelia   (Washington,   District  of  Columbia).     Figurines   of 
Sevres  Porcelain,  from  the  collecti«>n  of  Marie  Antoinette,  brought  from  France 
by  the  Hon.  Gouverneur  Morris,  United  States  minister,  iJ^Ho  (deposit).     22907. 
Ransom,  C.  L.  (Norwich,  Connecticut).     Kggs  of  Huteo  Umatus^  and  Stfrnium  ntbu- 

losum,    23134. 
Rat, Capt.  P.  H.  (U.  S.  Army),  (Omaha,  Nebniska).     Three  paleolithic  iuiplementa 
from  the  Bridger  basin  on  the  north  slope  of  the  Uint:(li  Mountains,  Utah.     232e)2. 


*  Bee  Proceedings  of  the  U.  S.  National  Museum,  vol.  xiii,  181H),  pp.  187-llM. 

H.  His.  129,  pt.  2 48 
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Raymond,  Dr.  R.  W.  (New  York).  Hammer,  partially  altered  to  limonite,  found  in 
a  mine  in  Honduras,  which  had  not  been  worked  for  200  years.    23041. 

Raymond,  W.  J.  (Oakland,  C;ilifornia).  Ten  species  of  laud  and  fresh-water  aheib 
(22745) ;  8  specimens,  representing  2  species  of  marine  shells  from  San  Fran- 
Cisco  Bay.    23252. 

Reambs,  T.  G.  (Jacksonville,  Oregon).  Twenty-dollar  gold  piece  of  the  United 
States,  dated  1858,  or  1866,  and  a  Knights  Templar  badge.    22457. 

Rkdwood,  F.  F.  (Baltimore,  Maryland).  Specimen  of  Dyak  Snmpitan  or  blew-gan, 
from  North  Borneo  (exchange).    22973. 

Rbi,  Hiramatz  (Tokio,  Japan),  (through  Hon.  John  F.  Swift,  United  States  minis- 
ter). Section  of  rope  made  of  human  hair,  used  as  an  ordinary  cable  in  liftiug 
bnilding-material  in  the  construction  of  a  Buddhist  temple  at  Kyoto;  photo- 
graph of  the  entire  rolls  of  cables  still  remaining  at  the  new  Butidhist  temple 
at  Kyoto;  table  of  the  names  of  the  provinces  of  the  donors,  showing  the  size 
and  length  of  each  of  the  ropes  nsed  in  the  construction  of  the  Eastern  Hon- 
gwan-ji  Temple  at  Kyoto,  and  a  lithograph  of  the  famous  Buddhist  edifice.   23113. 

Reid,  H.  (Hoadley,  Virginia).  Five  living  specimens  of  Lepus  sylvalictis,  for  a  group 
(purchase).    22233. 

Rey,  Dr.  E.  (Leipzig,  Germany).  Collection  of  birds*  skins  from  Asia  and  Siberia, 
all  but  two  new  to  the  collection  (22380) ;  collection  of  birds'  skins  from  Syr- 
Darya  and  Canary  Islands  (purchase).    22397. 

Reynolds,  Dr.  F.  S.  (Junean,  Alaska),  (through  Mr.  J.  C.  Rnssell,  of  the  U.  S. 
Geological  Survey).  Specimen  of  silver  ore  from  the  •* Silver  Queen"  mine. 
22590. 

Rhees,  William  J.  (Smithsonian  Institntion).  Specimens  of  Equns  caballus  and  Bos 
Umrua  in  the  flesh  from  the  District  of  Columbia.    22249. 

Rice,  Willard  (Cienega,  Arizona).  Two  specimens  of  minerals  from  near  Salt 
Monntaia,  Verde  Valley,    22735. 

Richards,  J.  T.  (Philadelphia,  Pennsylvania).  Brick  from  the  foundation  of  old 
Fort  Du  Quesne,  Pittsburg,  built  prior  to  the  Revolutionary  War.     23054. 

Richmond,  C.  W.  (U.  S.  Geological  Survey).  Eggs  of  Mocking-bird  (Mimua  polif- 
glottos),     22256. 

RiDDKLL,  John  (Bay  Center,  Wa'*hington).  Internal  cast  in  lime  of  a  small  nautilus 
Aluria  Ziczao  Sowerby,  a  tertiary  fossil  common  to  Enrope  and  America,  found 
near  Bay  Center.    22927. 

Ridgway,  a.  W.  (Laurel,  Maryland).  Specimen  of  Snowbird  (Jnnco  hyemali$) 
killed  by  telegraph  wires.    22671. 

RiGDWAY,  Robert  (U.  S.  National  Museum).  Seventy-one  specimens,  representing 
56  species  of  birds'  skins,  from  LaurtO,  Maryland  (22241,  22736);  specimens  of 
Greater  Snow  Goose  {Chen  hyperhorea  nivalin),  and  a  Wild  Turkey,  both  in  flesh, 
from  the  Washington  market  (purchase),  (22737,  22746)  ;  Wild  Turkey  {Mehagria 
galhpavo)  from  the  Washington  market  (purchase)  (22846);  2  photographs  of  ob- 
jects in  the  national  museum  of  Costa  Rica  (deposit)  (22303). 

Riley,  Prof.  C.  V.  (Entomologist,  Department  of  Agriculture).  Collection  of  4,664 
mounted  insects,  American  and  Australian,  representing  about  830  species  of  all 
orders,  from  Mr.  A.  Koebele,  Los  Angeles,  California.  23340.  (See  under  De- 
partment of  Agriculture.) 

Rivers,  J.  J.  (Berkeley,  California).  Two  specimens  of  Succinea  chry$i$  West  from 
Sitkn,  Alaska.    23191. 

Rives,  Dr.  William  C.  (Newport,  Rhode  Island).  Two  specimens  of  the  Mountain 
Vireo  ( Fireo  soHtarius)^  from  White  Top  Mt.,  Virginia,  new  to  the  collection. 
2,3103. 

ROBiNF/iTE,  Frank  (District  of  Columbia).  Living  specimen  of  American  Osprey 
{Pandion  halitietus  oarolinenHs)  from  Milford,  Delaware.    23107. 

Robinson,  N.  T.  N.    (See  under  Col.  G.  E.  Dennis.) 
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Robinson,  Brothers  (Shawueetowu,  Illinois).    Two  Hint  scraperH  and  three  points. 

RoCKniLL,  W.  W.  (Washington,  District  of  Columbia).  Collection  of  ethnological 
object-8  from  Thibet  (*2'24r>5)  ;  sample  of  seeds  of  Yachon  tea  from  Sechuen,  West- 
ern China,  from  which  all  the  Thibetan  brick-tea  is  made  (22459);  sample  of  wool 
from  Kokonor,  Thibet  (2269(5);  ethnographical  collection  from  eastern  Thibet, 
western  Mongolia,  and  China  (226tH)) ;  pair  of  silver  earrings,  finger  ring,  shirt 
buckle  worn  by  women,  and  shirt-button  from  Eastern  Thibet  (deposit)  (22700); 
specimens  of  Chinese  money,  including  a  national  bank  note,  the  only  issue  of 
the  present  dynasty,  and  a  100  cash  note  of  the  city  of  r«*kin  (22778) ;  chased  iron 
seal,  scroll  picture  of  the  Lama  Convent  of  Trashilbunpo,  in  Thibet,  Chinese  jiipe 
and  tobacco  pouch;  strike  a-light,  set  with  jewels  with  jade  togijjle ;  brass  tea- 
pot ;  sword  ;  knife  and  chopstick  in  case  ;  bow,  arrows  and  quiver,  and  bow  case 
(deposit)  (22821);  corean  paintings  (costumes);  joss  sticks  (incense),  used  in 
Thibet  (two  kinds)  (22822) ;  gold  shirt  buckle  from  Thibet,  and  an  ivory  crucifix, 
from  near  Genoa,  Italy  (22976). 

Rockwell,  C.  H.  (Commander  U.  S.  Navy).  Specimen  of  Ostracion  quadricorne, 
22959. 

Rock  WOOD  Pottery  Company  (Cincinnati,  Ohio).  Three  specimens  to  illustrate 
the  manufacture  of  an  inkstand  from  clay.    22190. 

ROESSLER,  A.  R.  (Austin,  Texas).  Specimen  of  gadolinite  from  Llano  County ;  24 
specimens  of  dolomite,  calcite,  and  hematite  from  Burnet  County',  and  a  speci- 
men of  chalcocite,  from  Archer  County  (22367);  3  specimens  representing  two 
genera  and  two  species  of  Productus  sp.  ?  and  Spirifera  sp.  t  from  Burnet  County 
(22407). 

ROGAN,  J.  W.  (Rogersville,  Tennessee).  Specimen  of  PilQceraa  sp.  undet.  from  the 
Calcareous  formation  of  Ordovician  from  Hawkins  County.    22579. 

Rogers,  William  (Bath,  Maine).     Builder's  model  of  the  ship  Mayflower.     22784. 

RoMKYN,  Capt.  Henry  (U.  S.  Army),  (Fort  Ringgold,  Texas).  Clay  tunuels  con- 
structed by  ants  (purchase)  (22351) ;  13  living  specimens  of  Whit«- winged  Doves 
(Melopelia  leucoptera)  (22369) ;  2  living  Peccaries  {Dicotyles  taja^u)  from  southern 
Texas  (22787). 

BoYAL  Museum  (Stockholm,  Sweden).  Specimens  of  minerals  from  Sweden,  Nor- 
way, Finland,  and  Greenland  (exchange).    23172. 

Russell,  I.  C.  (U.  S.  Geological  Survey).  Specimen  of  roofing-slate,  from  Rockmart, 
Georgia  (23001) ;  22  photographs  of  scenery  of  the  Great  Dismal  Swamp  (23209). 
(See  under  Dr.  F.  S.  Reynolds.) 

Satford^W.  E.  (ensign  U.  S.  Navy),  (Chillicothe,  Ohio).  Thirty-three  ethnological 
objects,  collected  by  the  donor  in  Samoa.     222.59. 

Sanrorn,  W.  D.( Winchester,  Massachusetts).  Seven  daguerreotypes  of  Sioux  In- 
dians, taken  from  life,  40  years  ago.    2:)025. 

8ANDY  Point  Ducking  Club  (Middle  River,  Maryland),  (through  Mr.  G.  A.  Gam- 
brill).    Mounted  specimen  of  Albino  Red-head  Duck.    22713. 

Sanford,  Capt.  E.  H.  (Baltimore,  Maryland).  Peak-crested,  white-winged  .Turbit 
Pigeon,  in  tlesh.    22436. 

Sapporo  Agricultural  College  (Sapporo,  Japan),  (through  Shosukc  Sato,  acting 
director).     Collection  of  Aino  articles  (exchange).    22633. 

Sato  Shosukk.     (See  under  Sapporo  Agricultural  College.) 

Sayles,  Ira  (U.  S.  National  Museum).  Upper  molar  of  Elephas  americanns  from 
Tioga  County  (22284);  4  pitted  stones  (22.323) ;  311  shells  from  ancient  Kiichen 
Midden's,  near  Strawberry  Plains,  Tennessee  (22819). 

SAVAGBy  M.  F.  (New  York  City).     Pottery  lamps  from  Tyre  and  Alexandria.    22428. 

SCABFF,  Arthur  E.  (Kalamazoo,  Michigan).  Pack  of  Spanish  Mont<$  cards  (23091) ; 
Siamese  copper  coin,  and  copper  coin  (dos  ceutavos)  of  the  Argentine  Repablio 
(23148). 
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SciiiKFFKMN,  VV.  U.J  Si  Co.  (Now  Yofk  City).  Ninety  speoi mens  of  materia  me<lica. 
2297i>. 

SciiMiD,  Kdwaiu>  S.  ( Wusliingtou,  District  of  Columbia).  Pair  of  dove  honse  pigeons, 
iu  AchIi,  for  niouuting  (224r>6) ;  3  common  pigeous  and  3  homing  pigeona  (22577, 
22802) ;  Silver-bill  Finch- Warbler,  living  domestic  fowl  and  white  leghorn  cock 
(22511) ;  \Vhit43  Leghorn  fowl  (22(i24) ;  Blnc-rock  pigeon  (22716) ;  two  speciQieos 
(male  and  fem.ile)  of  Strawberry  Finch,  in  flesh  (-.'2779);  speoimen  of  PutoriuM 
faiidus  in  flesh  (22882) ;  European  quail  (229CiS) ;  8i>eeimen  of  Lepu9  cormiculuB 
(229D3);  Muskrat  {Fiber  zihethicus)  for  skeleton  (23077) ;  Least  Bittern  (Ardetta 
txW8)  (2:J222). 

Schmidt,  Dr.  F.  (St.  Petersburg,  Russia).  Si>ecimen  of  OboluM  apolHnia  Eichwald 
from  the  Upper  Cumbrian  of  Estbnonia,  Russia.    22712. 

ScHMiDTT,  Nicholas  (Soldiers'  Home,  Washington,  District  of  (Columbia).  Cocoon  of 
Fork-tail  Moth  (  Cerura  cinera),    2:1270. 

SciioENHOF,  Carl  (Boston,  Massachusettts).  Mannal  of  Electro-metallurgy  (Shaw) 
Londtm,  1884,  with  two  ilhistrationsof  Palmer's  Glyphography  and  description  of 
the  process  (purchase).    22721^ 

ScHONHORN,  Hknry  F.,  jr.  (Washington,  District  of  Columbia).  Black-throated 
Hlu«^  W.arbler  (Dendroica  carulescena)  in  flesh.     22.*^. 

SCHUKKMANN,  C.  W\  (Smithsonian  Institution).  Specimen  of  spider  .4 r^topert/Kina. 
22294. 

ScHUTTLKR  &  HoTZ  (Chicago,  Illinois).     Mexican  cart.     22668. 

SciKNTiFic  PiiHLisHiNc;  COMPANY  (Ncw  York  City).  Two  sets  of  plates  of  Mr. 
(leorge  F.  Kniiz's  work  on  gems.    23309. 

ScoLLiCK,  J.  W.  (II.  S.  National  Museum).  Plymouth  Rock  and  light  Brahma  fowls. 
23179. 

Scott,  C.  T.  (IJpperville,  Virginia).     Arrow-head  found  on  Goose  Creek.    2.3261. 

Scott,  F,  H.  (Westtieid,  Massachusetts).  Two  mounted  Red  Squirrels  (5ciiiri«/(  A vd- 
Honinn).     23HJ7. 

Scott,  Samckl  (Rapid  City,  South  Dakota).  Two  ^{>ecimens  of  liebeuerite. 
23243. 

Seal,  William  P.  (See  under  Fish  Commission,  U.  S.) 

Sellner,  John  J.  (Camp  Spring,  Maryland).  Four  specimens  of  £ej>its  A^/ra/ieiM 
with  nest  (i)urcliase).     22234. 

Selwyn,  Dr.  A.  R.  C.  (Director  of  the  Geological  Survey  of  Canada,  Ottawa,  Can- 
ada). Eleven  specimens  representing  4  genera  and  4  species  of  fossils  from  the 
calciferous  formation  of  the  Lower  Silurian  at  Cape  Rozier,  consisting  of  Du^kth 
graptus  sp.,  Clonograpiutt  Jhxilit,  Hall,  Callograpius  salterij  Hall,  and  Brachiopoda, 
sp.  undet.     22444. 

Semmes,  .John  U.  (Washington,  District  of  Columbia).  Specimen  of  Crab,  Geearci- 
inm  rurivola  Latr.,  brought  from  the  tropics  in  a  box  of  bananas.    23181. 

Senneft,  Ge<»r<;e  H.  (American  Museum  of  Natural  History,  New  York).  Speci- 
men of  Loinite  Wren  (Thrjfothorus  ludovieiainm  hmihnsis  Senn.).  new  subspecies, 
from  Texas.     22816. 

Sewall,  Harold  M.  (Bath,  Maine).     Samoan  tire-stick.    22187. 

Shanks,  P.  M.  A  Co.  (London,  W.  C,  England).  Samples  of  work  done  on  Shanks's 
Engraving  Machine,  with  a  description  of  the  machine.     22522. 

Sharp,  C.  A.  .St  Co.  (Lockport,  New  York).  Indian-game  hens  and  chickens  (22958, 
232:^,  23245),  white  Wyandotte  fowl  (2:521(0. 

Sheldon,  Henky  h.  (Middleburgli,  Vermont).  Ten  sets  of  Vermont  Glass  Factory 
Bills,  1814  (22064);  paper  money  issued  by  the  Vermont  Glass  Company,  Salis- 
bury, 1814,  and  fractional  currency  issued  by  H.  A.  Sheldon,  lHt«*i  (22578). 

Shick,  Charles  S.  (Sea  Isle  City,  New  Jersey).  Eggs  of  Pandion  haliaiflut  carQlinen- 
««.     (2:5208,23253.) 
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Shindlrr,  a.  Zkno  (U.  S.  Natioual  Museum).  Specimen  of  Axolotl  {Sirenidon  mexi^ 
vaintm).     222f>0. 

SiiKiVKR,  Howard  (Wytlieville,  Virginia).  Seven  arrow-points  (22471);  speci- 
men  of  liciieu  and  fern  from  Will's  Mouutain,  Cumberland,  Maryland  (2329H). 

SiiL'FKLDT,  Pkkcy  W.  (Tukoma,  District  of  Columbia).  Specimen  of  Junco  hyemalie 
shii/eldli  from  Fort  Wingate,  New  Mexico  (exchange).    22201. 

SiiUFELOT,  Dr.  R.  W.  (IJ.  S.  Army),  (Takoma,  District  of  Columbia)  (and  G  Prean 
Marconi).  Skeleton  of  Trumpeter  Swan  {Olor  buccinator)  (22182);  8  specimens, 
representing  3  species  of  Juncos,  from  Fort  Wingate,  New  Mexico  (22202) ;  150 
alcoholic  specimens  of  birds,  and  5  alcobidic  specimens  of  mammals  (22974); 
specimens  of  Merganatr  americanuSy  Lophodytcs  cuIcullainSf  Anas  boschaSf  Anas 
americanay  Anas  caroiinensiSy  Spatula  clypeaiUy  Dafila  acuta^  Aythya  americanaj 
Aythya  raUisheriaj  Aythya  affiniSy  Aythya  collariSy  Glavcionetta  clavgula  amcricanay 
Charitonttta  alheolay  Bravta  caiiadensitfy  Anser  allnfrons  gambeli,  Chen  hyperborea 
nivalisy  Aix  sponsay  and  Chen  cwruUscens  in  flesh  (23037) ;  3  alcoholic  specimens 
of  reptiles,  from  the  same  locality  (23242). 

Shutt,  George  W.  (Hillsborough,  Virginia).  Living  specimen  of  Red  Fox  ( Vulpes 
fnlviisfulrHs).    22272.    (See  under  Interior  Department.    U.S.  Geological  Survey.) 

SiDKY,  J.  F.  (Buffalo  Gap,  South  Dakota).     Specimens  of  lime  crystals.    23045. 

SiLVA,  Carlos  Martinez  (United  States  of  Colombia,  South  America).  Collec- 
tion of  butterflies,  from  the  famous  emerald  mines  of  Muzo,  Boyacii,  the  only 
■locality  where  these  species  are  found,  namely,  Pavonia  telamonias  Felder,  Morpho 
sp.,  and  Morpho  Cypris  Boisd.    23105. 

Simpson,  D.  A.  (Sullivan,  Maine).  Builder's  model  of  two-masted  hermaphrodite 
brig.     22653.     (See  under  W.  H.  Abbott.) 

Simpson,  Marshall  (Washington,  District  of  Columbia).  Specimen  of  Flying 
S<iuirrel  (Scinropterus  volucella  volucella).    22355. 

SiNCELL,  Charles  W.  (Washington,  District  of  Columbia).  White  and  gra.y  rat. 
2;J223. 

Singer,  Lieut.  Frederic  (U.  S.  Navy).  Specimen  of  Termite  queen  from  Siuou 
County,  Liberia.     22742. 

Singley,  J.  A.  (Giddings,  Texas).     Fifteen  species  of  land  and  fresh-water  shells, 
from  Texas  (22287,2:^020) ;  eggs  of  Jfuteo  Hneatua  alleni  (purchase)  (22941);  skiu 
of  White-breasted  Nuthatch  (Sitta  carolinensis)  (23124). 
Slocl'M,  Capt.  Joshua  (Boston,  Massachusetts).    Specimen  of  Spondylns  from  St. 

Lucia,  West  Indies  (22785) ;  photograph  of  the  boat  Uberdade  (227H3). 
Smillie,  James  D.  (New  York  City).     Dry-point  plate,  with  three  proofs,  and  tools 
used  in  dry-pointing  (purchase)  (22557);    4  working  proofs,  and    one  signed 
remarque  proof  **The  Goldsmith's  Daughter,*'  and  etching  by  the  donor,  from  a 
painting  by  D.  Huntington  (225.58) ;  4  prints,  from  a  mezzotinted  plate,  by  the 
donor,  to  show  the  several  stages  of  the  work  (2274H) ;  5  proofs  from  bank-note 
dies,  and  proof  from  a  medal-ruled  plate  (2327*)). 
Smith,  Hon.  Ed.mund  W.  P.  ( Washington,  District  of  Columbia).    Two  living  South 
American  Guans,  from  Carthagena,  United  States  of  Colombia,  collected  by  Mr. 
Smith,  while  United  States  Consul.    22315. 
Smith,  Edward  C.  (Newport,  Rhode  Island).     Blue  Lobster,  caught  by  the  donor. 

22252. 
Smith,  H.  G.,  jr.  (Denver,  Colorado).  Collection  of  reptiles  and  batrachians  (ex- 
change). 22980. 
Smith,  Dr.  Hugh  M.  (U.  S.  Fish  Commission).  Skiu  of  Scarlet  Tauager  (Piranga 
erythromelas)y  in  transition  plnmtige,  from  Thoroughfare,  Virginia  (228:k^) ;  8 
specimens  of  shells,  from  Capo  May,  New  Jersey  (22918);  2  specimens  of  Lepus 
cuniculMS  (22992) ;  2  parasites,  taken  from  a  harbor  seal  (23042);  5  specimens  of 
mammal  skins  from  the  District  of  Columbia  and  vicinity  (23219) ;  photographs 
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Smith,  Dr.  Hugh  M.— Coutinued. 

of  the  Hteaiiuji*  Penohacot,  U.  S.  Revenue  Marine  Cutter  Levi  Woodbury,  and  the 
wharf  Jit  CuHtine,  Maine  (2*i7sJ6). 

Smith,  Prof.  John  H.  (New  Brunswick,  New  Jersey).  Types  of  16  species  of  Agrotit 
(22780) ;  15  species  nf  various  insects  (exchange)  (23307). 

Smith,  Dr.  M.  C.  (Lynn,  Massachusetts).  Specimen  of  selenite  crystals,  massive 
selcnit-e,  and  howlite,  from  Windsor,  Nova  Scotia.    22843. 

Smith,  W.  B.  (U.  S.  Geological  Survey).  Eighty-eight  specimens  of  pheuakite,  gar- 
net, topaz,  amazoustone,  saniarskite,  gadolinite,  azuritc,  malachite,  wnlfenite 
and  pyrite,  alabandite  from  Colorado  and  Arizona  (purchase).    22368. 

Smith,  Willakd  P.  (Passaic,  New  Jersey).  Pair  of  living  Langshau  chickeus. 
2.3330. 

Smith,  W.  K.  (Superintendent  of  the  U.  S.  Botanic  Garden,  Washington,  District 
of  Coliimhia).     Three  living  domestic  Albinos.    22440. 

Smock,  J.  C.     (See  under  University  of  the  State  of  New  York.) 

SoDTHWiCK,  J.  M.  (Providence,  Rhode  Island).  Nest  and  eggs  of  Piranga  hepatica 
(purchase;.     22905. 

Spain  nor  H,  Dr.  J.  M.  (Lenoir,  North  Carolina).     Leaf-sbai)ed  implement.    23309. 

Spkncek,  V.  O.  (Lake  Worth,  Florida).  Specimen  of  Batrtish  {Malthe  cnhifrom). 
22242. 

Spkyeu,  Femx  (Franklin,  Pennsylvania).  Copper  coin  of  Portugal  (twenty  reis), 
18(»i).     22608. 

Spillman.  W.  J.  (Vincennes,  Indiana).  Specimens  of  mollusks,  sbells,  and  fossils 
from  Saugeen  Hirer,  Ontario,  and  Wabash  River,  Ohio.     23076. 

Spokfori),  Master  Rouekt  \V.  (Washington,  District  of  Columbia).  Collection  of 
shells  from  the  West  Indies.     22402. 

Springek,  James  E.  (Green  (Jarden,  Pennsylvania).  Specimen  of  Sccloporous  u»du- 
latus,    'H^Zn. 

Stabler,  Haroli»  B.  (Sandy  Spring,  Maryland).  Specimen  of  Buteo  horcaUt, 
22623. 

Stanley,  G.  W.  (Washington,  District  of  Columbia).  Red-breasted  Merganser 
{Merganser  serrator).    23177. 

Stanton,  T.  W.  (Washington,  District  of  Columbia).  Twenty-five  specimens,  repre- 
senting 3  species  of  land-shells  from  Chihuahua,  Mexico.    22453. 

Stanton,  W.  M.  (New  York  City).     Whit^-crested  black  Polish  hen.    22933. 

State  Department,  V.  S.  (See  under  (Jovernment  of  Switzerland.  Thomas  J.  Mc- 
Lain,  jr.     Government  of  Nicaragua.) 

Stearns,  Frederick  &.  Co.  (Detroit,  Michigan).  Sample  of  bark,  said  to  be  the 
true  Caacai'a  amarya.     2.3097. 

Stearns,  Dr.  R.  E.  C.  (IJ.  S.  National  Museum).  Specimen  of  limestone  from  near 
Selkirk,  line  of  the  Canadian  Pacific  railroad.     2:n99. 

SiEKHiNS,  N.  1j.  (Boston,  Massachusetts).  Photographs  of  yacht  buildiug,  yachts, 
merchant  steamers,  pilot  boats,  fishing  schooners,  etc.     22930. 

Steinert,  M.  (New  Haven,  Connecticut).  Concert  grand  piano  of  the  Mozart  i>eriod, 
made  by  Madame  Nanetta  Streichor,  Germany,  1790.  Concert  grand  piano  of  the 
Beethoven  period,  made  by  Joseph  llisky,  Vienna,  1810  (23317);  two  square  pianos, 
from  London,  England,  and  an  upright  piano  from  Germany  (23324);  square 
piano,  1820,  made  in  Philadelphia,  Pennsylvania,  and  one,  made  by  Hisky,  of 
Baltimore  (23:i51);  harpsichord  (1776)  from  London;  clavichord  of  the  sixteenth 
century,  from  Germany ;  violin  (1634)  from  Germany:  violin  (1740)  from  Venice; 
viola  (1721)  from  Germany;  viola  (1738)  from  Germany;  violincello  (1862)  from 
Germany,  and  zither  (2;i;{53). 

Stejneger,  Dr.  Lbonhard.  (IJ.  S.  National  Museum).  Ten  specimens,  represent- 
ing 8  species  of  birds'  skins,  from  Arizona,  and  2  skins  of  Tamias  aaiatiout 
daraalus  and  Tamias  leucurus  (22466);   collection  of  mammal  skulU,    reptiles, 
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birds'  skioH,  rousting  uest  of  Auriparus  falviceps,  8  specimens  of  Reterandria 
occidentalisj  from  Arizona  (22524) ;  II  Bpecimeos,  representing  II  species  of  birds* 
skins,  from  Silver  City,  New  Mexico;  6  specimens,  representing  6  species, from 
Fort  Haachaca,  Arizona,  and  a  skull  of  mammal  (22573) ;  7  specimens,  represent- 
ing 6  species  of  birds'  skins,  from  New  Mexico  and  Arizona  (22606);  collection  of 
mammal  skins  and  skulls  and  reptiles  from  Arizona,  New  Mexico,  and  Texas. 
(22809,  22896). 
Sterki,  Dr.  V.  (New  Philadelphia,  Ohio).  Twenty-eight  species  of  small  land-shells 
from  various  localities  in  the  United  States,  illustrating  papers  by  the  donor. 
23127. 

Sterling,  Dr.  £.  (Cleveland,  Ohio).  Mounted  skeleton  of  a  male  Long-tailed  Duck. 
23271. 

Stevenson,  Prof.  J.  J.  (New  York  City).  Specimens  of  crude  and  distilled  petro- 
leum (exchange).    23205,  23140. 

Stkvens  Institute  of  Technology  (Hoboken,  New  Jersey),  (through  Dr.  Henry 
Morton,  President).  *  Original  drawings,  made  by  Mr.  Robert  Fulton,  of  the 
steamboats  Clermont  and  Chancellor  Livingston,  and  framed  label  describing  them. 
23057. 

Stevenson,  Mrs.  T.  £.  Twelve  anthropological  specimens  from  the  Navajo  Indians. 
23123. 

Stewart,  Henry  E.  (Washington,  District  of  Columbia).  Living  specimen  of 
Blown  Leghorn  cock.    22752. 

Stinemetz,  Samuel  (Washington,  District  of  Columbia).  White  Fan-tail  Pigeon; 
Black-barred  Blue-winged  Swallow  Pigeon;  Ice  Pigeon,  and  Fairy  Swallow  Pig- 
eon (22386);  Red  winged  Swallow  Pigeon,  in  flesh  (22491);  Scotch  Fan-tail 
Pigeon,  in  flesh  (22505);  White-barred  Red-winged  Swallow  Pigeon,  in  flesh 
(22527);  Blue-winged  Swallow  Pigeon  (22804). 

Stoxk,  Mrs.  Elizabeth  (Washington,  District  of  Columbia).  Lace  pillow  with 
mahogany  stand  complete,  with  specimens  of  lace  made  by  Mrs.  Stone;  lace 
pillow  without  stand;  specimen  of  bob  i  net  lace  ;  ornamental  head-work;  bags; 
necklaces ;  pair  of  Chinese  shoes ;  two  pairs  of  mocasins  made  by  the  Oneida 
Indians;  pair  of  mocasins  and  one  work-bag  made  by  the  Dakotas;  pair  of 
unmade  slippers  embroidered  by  Indians ;  highly  polished  steel  paper-cutter 
(Mexican) ;  rule  made  of  iron  wood  taken  from  the  old  Government  House  at  St. 
Augustine;  box  containing  tusks  with  ornamental  etchings  of  classical  and  other 
figures.     23319. 

Storkk,  Dr.  H.  R.  (Newport,  Rhode  Island).  One  hundred  and  twenty-six  molds 
of  medals  for  impressions  to  be  made  (lent).     22703. 

Strode,  Dr.  W.  8.  (Bernadotto,  Illinois).   Specimen  of  Jncislrodon  contortrix,  22288. 

Strong,  J.  C.  (Morautown,  Kansas).     Mounted  specimen  of  Mephitis  putorius.    22707. 

Stuart,  Dr.  Allen  (Beaufort,  South  Carolina),  (through  Hon.  Edwin  Willits  and 
Mr.  Walter  Hoxie).     Living  specimen  of  otter.    22245. 

Sulzberger,  D.  (Philadelphia,  Pennsylvania).  Two  sets  of  phylacteries  (22325) ; 
Hebrew  Pentateuch  manuscript  (synagogue  roll),  cloak  and  pointer  (deposit) 
(2:U47);  manuscript  tablet  for  numbering  the  period  between  the  Passover  and 
Pentecost  (deposit)  (2:5302). 

SuRBER,  TuAD.  (White  Sulphur  Springs,  Wcst  Virginia).  Specimensof  flint  imple- 
ments and  bones,  taken  from  a  neighboring  mound;  scrapers;  spear-points; 
arrow-points,  and  fragments  of  bone.    22770. 

SuTPHEN,  DeWitt  C.  (See  under  Grand  Commandery  Knights  Templar  of  the  State 
of  Nebraska. ) 

Swan,  James  G.  (Port  Townseud,  Washington).  Tooth  of  Mastodon  (Elephas primi- 
genius);  head  of  Porpoise  ( P/iocana  communis)  ;  ear  bones  of  Whale  (Megaptera 
vertabilis) ;  specimens  of  shells  and  fossils  from  the  vicinity  of  Port  Townsend ; 
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iiiodol  of  wicker  fisli-trap,  ami  8|MMritiHnHof  iron  and  lignite  (22792) ;  photograph 
of  Mr.  Swaii,  vie**  i)n*si<l(Mit  of  rioiu'cr  Soricty  of  Waxhiugton  at  the  iiiangura- 
lion  of  tlio  new  State  of  Washington  at  Olynipia,  November  18,  1880  (228:^1). 
Swift,  Hon.  JoiiM  F.,  IJnit^^d  States  iniiuHter.     (See  under  Hiramatz  Rei.) 
SwiT/KKLANi),  GoVKRNMKXT  OK  (Federal  Department  of  Industry  and  Agricnltnre, 
liernt^  Switzerland),  (through  IF.  S.  Department  of  State,  Maj.  Karl  Kloi»,cbarg6 
d'affairoH  ad  inieriniy  legation  of  Switzerland).     Eighty-nine  alcoholic  B|>ecinieD8, 
representing  15  species  of  lishes.    22298. 
Sypiiku  iJfc  Company  ^New  York  City).     Jewish  lamp  (purchase).     22XU.      • 
Tam'AX,  OoDEN  If.  (Potsdam,  New  York).    Sp'^cimen  of  Potsdam  sandstone.     22«?7. 
Takh,  E.  V.  (M4i('arty*s,  New  Mexico).    Two  Horned  Toads  (Phrifnosoma  hernatiilezi). 

Tawnky,  Pbkky  (Ciettyshurgh,  Pennsylvania).  Hlock  of  granite,  from  (ho  quarries 
of  Tawney  and  K<»acli,  iienr  Caip's  Hill,  on  the  sit^j  of  the  battlefield  of  Gettys- 
burgh.     22r-8:{. 

Tk(Ji:nkii,  Fritz  (Austin,  Texns).  Two  Bpeeimens  of  gadolinite  from  Llauo  County, 
(purchase.)    22212. 

TiiK  PfioToGiiAvruK  Company  (New  York  City).  Twelve  specimens  and  one 
diiplicati^  of  work  done  by  a  new  photo-lithographic  process — the  Osborne  process, 
modified  for  grain  work.    2^1170. 

Thomas,  Mr.     (See  under  Muniley  and  Thomas.) 

Thomas,  Krv.  H.  H.  (Knowlcsville,  Nev/  Yorkh  Large  slab  of  sandstone  showing 
nind  <  TMcks  (exchange)  (2;J3H8) ;  slab  of  Medina  sandstone  with  fossil  wood  em- 
bedded in  it.     (23249). 

Thomas,  W.  H.  (Knoxville,  Tennessee).  Top  of  telegraph  pole  with  old-fashioned 
square  glass  insnlat(»r;  (dd  telegraph  bracket  with  square  glass  insulat-or,  and 
teh'graidi  bracket  with  old-style  round  glass  insulator.    22820. 

Thoma.s,  W.  S.  (Hewitt's,  North  Carolina).  Specimens  of  rutile  from  Swain 
County.     2272:.. 

Thompson,  Ernest  E.  (Toronto,  Canada).  Mammal  skins,  including  Lepita  atflva- 
ticns,  Artionn/R  inonax,  SciiiruH  leurotes  (ujelano),  Sciiiru8  hndftoniiiSt  Tamiaa  lysterij 
Heapiromifa  IvucopnH^  Arricola  rlparius^  Erethryson  dornaius^  and  Blarina  brevi' 
vauda  (exchange)  (22Sr>0) ;  !.'>  specimens,  representing  8  species  of  birds*  skins, 
from  Ontario  (22947). 

Thompson,  J.  H.,  jr.  (Patterson,  New  York).  Specimen  of  Barred  Plymouth  Rock 
hen.     2:{012. 

Tho.mpson,  Dr.  W.  (Ssin  Bernardino,  California).  Specimen  of  a  limbless  lizaril  of 
the  species  Aniella  pnJvhra,  peculiar  to  California.     23263. 

TifOMSON,  Paymaster  Wilijam  J.  (IJ.  S.  Navy).  Easter  Island  tablets  of  wood,  con- 
taining the  hieroglyphic  writing  of  that  island.    23098.* 

Tiffany  A-  Co.  (New  York  City).  Silvered-copper  electrotype  of  the  Bryant  vase. 
22r)81. 

Tokuno,  'J\  (Chief  of  the  lusetsn  Kioku,  Tokio,  .Japan).  Thirteen  specimens  of 
pigments  used  by  the  Japanese  printers  of  cbromoxylographs.  23218.  (See 
under  Insetsu  Kioku.) 

Toms,  Capt.  M.  C.  ( Henderson ville,  North  Carolina).  Specimen  of  polycrase  (22347); 
specimens  of  zircon  crystals,  from  Green  River  Zircon  mines  (purchase)  (22585). 

Tonnkt,  Aloxzo  (Washington,  District  of  Columbia).  Specimen  of  Mockingbird 
{M'nnuH  pohjtjl ottos) t  iu  flesh.     22248. 

TOMBKRS,  T.  G.  (La  Grange,  Tennessee).     Spear-point.    22183. 


*  These  tablets  are  an»ong  the  rarest  and  most  precious  of  all  relics  from  the 
Polynesian  area.  Only  five  other  specimens  arc  known  in  the  world.  All  attempt-s 
to  decipher  them  up  to  this  time  have  failed. 
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ToORTKLKTTK,  Mrs.  J.  II.  (MiiierHville,  California),  (thron^li  J.  S.  Diller,  U.  S.  Geo- 
logical Survey).  Two  8|>«ciiu»»nH  of  uativc  goM,  liaHociattul  with  calcito  from  a 
mi  no  on  Digger  CriHJk.    !2*i<)i);{. 

TowNSKND,  Chaklks  H.  (U.  S.  Fisli  Comniifwion  Bteamer  Albatross).  Two  Inindrcd 
and  sixty-six  specimens  of  birdn,  collected  by  the  naturalints  of  the  Albatross  ou 
the  west  cosist  of  North  America  (22862) ;  15  skins  and  skulls  of  North  American 
mammals  (purchase).    (22924.) 

TozzETTi,  Prof.  Takgioni  (Firenze,  Italy).  Thirty-one  specimens,  representing  8 
species,  of  European  microlopidoptera,  aud  29  specimens,  representing  8  species  of 
European  orthoptera  (exchange).    2282^i. 

Treasury  Dkpartment,  IJ.  S. : 

Coast  axi>  Gkodetic  Scjrvey,  U.  S.   (Through  Prof.  T.  C.  Mendenhall,  Superin- 
tendent).   Specimens  of  Indian  bones  and  pottery,  from  Peru  Landing  (for- 
merly Hatches  Point),  New  River,  North  Carolina  (collected  by  Mr.  \V.  C. 
Hodgkins,  assistant  superintendent).    23255.     (See  under  W.  G.  Henry.) 
Life-Saving  Servick,  U.  S.  (Hog  Island,  Virginia).     Specimen  of  Harbor  Seal 

(Phoca  rtitulifni)f  in  flesh,  collected  by  Mr.  R.  O.  Joynes,  surfmau.    23088. 
Myers,  A.  H.  (life-saving  station,  Quoddy  Head,  Maine).    Two  i)hotographs  of 

Balii^opter  arostrata.    22420. 
Revenite  Marine  Service,  U.  S.    (See  under  Capt.  M.  A.  Healy,  IT.  S.  Revenue 
Marine  steamer  Bear.) 

True,  F.  W.  (U.  S.  National  Musenm).      Specimen   of  female  Ermine  (Putorius 
enninea)  and  3  new-born  specimens  of  the  same  species.    23050. 

Trumule,  Alfred  (New  York  City).  Impression  from  an  intaglio  engraving  on 
wooil.    22519. 

TrcKEi:,  Clarence  (Syracuse,  New  York).  Specimens  of  specular  iron  ore  and 
micaceous  specular  iron  ore  from  New  York.     (22721,  22829.) 

Tyler,  F.  L.  (Frankfort,  Maine).  Builder's  skeleton  model  of  top-sail  schooner. 
22662. 

Ulke,  Henry  (District  of  Columbia).  Eighteen  specimens,  representing  4  species, 
of  Mexican  coleoptera,  and  44  specimens,  representing  18  species,  of  North 
American  coleoptera,  nil  mounted.    2:U)31. 

Ulman,  Mrs.  B.  F.  (Baltimore,  Maryland).  Set  of  fringes  for  Jewish  ceremonial 
garment,  from  Jerusalem     23228. 

United  States  Eclipse  Expedition  to  Africa  (through  Mr.  William  Harvey 
Brown).  Alcoholic  and  dry  shells,  from  Africa  and  Cape  Verde  Islands ;  alco- 
holic and  dry  birds;  alcoholic  birds  for  skeletons;  alcoholic  Crustacea,  echiuo- 
derms,  and  worms  from  Azores  and  Cape  Verde  Islands  ;  alcoholic  specimens  of 
tortoises,  snakes,  and  lizards;  mammal  skins  and  alcoholic  specimens  ot  mam- 
mals from  Cape  Town,  EIniina,  Cunga,  and  Cape  Horn ;  alcoholic  specimens  of 
seaweed;  alcoholic  and  dry  insects;  plants;  ethnological  objects;  birds' eggs; 
specimen  of  chalcopyrite  from  Ascension  Island;  specimen  of  limestone,  from 
Barbados,  and  pieces  of  lava  from  Porto  Grande  and  Horta,  Fayal,  Azores 
Islands;  Gsh  trap  and  spear;  specimens  of  Gshes  from  Horta,  St.  Vincent, 
(Azores  Islands),  Freetown,  Elmiua,  Cape  Town,  Cunga,  St.  Paul  Loanda 
(Africa),  and  Ascension  Island.    23272.»     (See  under  Rev.  G.  H.  R.  Fisk.) 

University  of  Aberdeen.  (Aberdeen,  Scotland),  (through  Mr.  Robert  Walker, 
Librarian  of  the  University).    Two  casts  of  fire-making  implements.    22502. 

University  of  the  State  of  New  York.  (See  under  New  York,  University  of  the 
State  of.) 

Upiiam,  E.  p.  (U.  S.  National  Museum).  Four  quartzite  implements  found  on  Blag- 
den's  Hill,  Piney  Branch,  District  of  Columbia.    22320. 


"The  Curators  of  the  departments  to  which  the  collections  relate  are  preparing 
reports.  These  will  be  published  in  the  '*  Proceedings  of  the  National  Mnseum.^'  A 
preliminary  report  will  be  foand  in  section  i  of  the  report  nnder  the  head  of  Explora* 
tionA. 
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Vail,  Mrs.  Amanda  (New  Britain,  CouDecticut).  Two  specimens  of  wife  used  ia 
experiment  of  laying  wires  in  pipes  in  tbe  ground,  and  a  specimen  of  wire  used 
in  tbe  first  practical  experiment  of  telegraph  at  Speedwell,  New  Jersey,  which 
afterwards  transmitted  the  message  "  What  hath  God  wrought."    23286. 

Van  Nordkn,  R.  T.  (San  Francisco,  California).  Photograph  of  an  inscribed  stone 
found  at  Yarmouth,  Nova  Scotia.    22629. 

Vaklby,  Thomas  (Woodwardville,  Maryland).  Specimens  of  arrow-points  aod 
fragments  of  pottery  from  Anne  Arundel  County.    22678. 

Vathei.et,  Rev.  A.  (Maisi^res  par  Lafert^,  Haute  Momc,  France).  Eighty-eight 
specimens,  representing  30  species,  of  shells  from  Japan,  Tonkin,  and  other  locali- 
ties.    22506. 

Vandekhokf,  Lorenzo  (District  of  Columbia).  Pierced  tablet  of  striped  slate 
fonn^  in  Medina  County,  Ohio.    2*2732. 

Van  Rkxsselaeh,  Mrs.  J.  King  (New  York  City).  Pack  of  Japanese  playing  cards 
(2.'U74) ;  pack  of  Italian  playing  cards,  and  a  set  of  Chinese  dominoes  (2:K)0G). 

Vaux,  George,  Jr.  (Philadelphia,  Pennsylvania).  Specimens  of  fluorite,  orpi- 
ment,  linionite,  phenakite,  amarantite,  malachite,  pseudomorph  after  azurite, 
spessartite  in  rhyolite,  jarosite,  chalcopyrite  crystals,  siderontrite,  polished  slab 
of  blue  smithsoniie,  and  a  pyrite  octahedron  from  various  localities.    23237. 

Vesteklund,  Otto  (Killarney,  Florida).  Specimens  of  dried  plants  and  insects, 
mostly  Coleoptera  and  Le[)idoptera.    22304. 

Waddey,  B.  F.,  (Alexandria,  Virginia).    Specimen  of  Ancistrodon contortrix.    23165. 

Wagner  Free  Institute  of  Sciences  (Philadelphia,  Pennsylvania).  Specimens 
of  selenitti  from  St.  Mary's  County,  Maryland.    2^(238. 

Walcott,  Cdarles  D.  (U.  S.  Geological  Survey).  Forty-eight  specimens,  repre- 
senting 9  genera  and  11  species  of  Paleozoic  fossils  as  follows:  Middle  Cambrian: 
Phjchoparia  khuj^  Walcott.  Upper  Cambrian  :  Acrothele  subaidua  Wh'ite^  Agnot- 
tu8  inieratrictua  White,  A aaphiacua  wheeler i  Meek.  Upper  Silurian  :  Halyhittacate- 
nnlalua  Linn,  Liugnla  sp.  T  and  one  unidentitied  specimen.  Devonian:  Stropho- 
donia  calvini  Miller,  S.  canace,  H.  &  W.,  S,  rariabiliaf  Calvin,  and  RhyiichontUa 
alta.    22776.     (See  under  Interior  Department,  U.  S.  Geological  Survey.) 

Walker,  Bryant  (Detroit,  Michigan).  Four  species  and  varieties  of  physas  from 
Michigan.    22247. 

Walker,  Commodore  J.  G.  (U.  S.  Navy).     (See  under  Navy  Department.) 

Walker,  Lawson,  &  For.vey  (Allisonia,  Virginia).  Specimens  of  zinc  ores  from 
Pulaski  County.     23215. 

Walker,  Robert.    (See  under  University  of  Aberdeen). 

Walter,  Rev.  Father  (Washington,  District  of  Columbia).  Model  of  house^  speci- 
men of  pottery  from  Cochito.  Santa  Domingo,  and  Santa  Clara,  birch-bark 
flower  vases,  birch-bark  boxes,  old  Spanish  cross  inlaid  with  straw,  pair  of  child's 
moccasins  (Pueblos),  and  beaded  stole  (22201));  specimen  of  hair  work  made  by 
the  Winnebago  Indians  at  the  Catholic  school  (deposit).    (22467.) 

War  Department,  U.  S.  Two  swords  presented  to  the  late  Gen.  James  Shields,  by 
the  States  of  South  Carolina  and  Illinois,  for  gallant  services  in  the  Mexican 
war  (deposit).     22876. 

Warp  *fc  Howell  (Rochester,  New  York).  Three  specimens,  representing  3  genera 
and  3  species  of  Silurian  trilobites,  Ogygia  guettardi  Brongniart,  Aaaphua  tipanaua 
Dolman,  and  Jllwnua  gigaitieua  Brongniart  (exchange)  (22740);  2  specimens  of 
meteoric  iron,  from  Puquios,  Chile,  and  Erath  County,  Texas  (23268). 

Ward,  Miss  Anna  L.  (Waterbnry,  Connecticut).  Model  of  seal-skin  Igloo  of  the 
Eskimo,  seal-skin  coat,  seal-skin  tobacco  pouch,  pair  of  seal-skin  kumings  (in- 
fant's shoes),  a  bag  of  feathers  from  Hopedale,  Labrador,  and  2  mounted  seals. 
23204. 

Ward,  Prof.  H.  A.  (Rochester,  New  York).  Skull  of  Bornean  Crocodile  TomUtoma 
achlegeH  (exchange)  (22835);  skeletons  of  Little  Penguin  {EudyptVia  minor) 
and  Qratsueker  {Podargua);  specimens  of  Ceratodua  and  King  Penguin  (ApteMO^ 
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diftes  Pennanti)  (22901);   20  glass  models  of  invertebrates  (purchase)  (2290{J) ; 
2  specimens  of  West  Indian  seals,  In  exchange  (purchase)  (23608). 

Vari>,  John  T.  (Washington,  District  of  Columbia).  Living  specimen  of  Strixpra- 
HmcoUx.    23220. 

Vard,  Dr.  William  H.  (New  York  City).  Twelve  Assyrian  and  Babylonian  seals, 
(lent)  22326. 

iVarren,  Dr.  B.  II.  (West  Chester,  Pennsylvania).  Specimens  of  mammal  skins, 
comprising  Wood  Hare  (Lepua  Hf/tvaticua),  Varying  Hare  (Lepus  americanua)^  Red 
St{uirrels  (Sciurus  hudaonias),  and  Ermine  (Putoriua  erminea)  22789. 

.Varren,  C.  W.  (Now  York  City).  Two  specimens  of  brucite  with  serpentine  from 
Hoboken,  New  Jersey.    2'^53. 

Catkins,  J.  Q.  (Zincite,  Missouri).  Photograph  of  a  large  mass  of  galena  from  the 
zinc  and  lead  miues  of  De  Graff  &  Watkins.    232:^2. 

►Vatsox,  Joshua  (Sedgwick,  Maine).  Builder's  model  of  schooner  and  brig.  22660. 
(See  under  W.  H.  Abbott.) 

^AYNE,  Arthur  T.  (Cliarleston,  South  Carolina).  Three  specimens,  representing  3 
species  of  birds'  skins  from  New  Mexico  and  South  Carolina.     22701. 

iVkbb,  John  S.  (Disputanta,  Virginia).  Specimen  of  iusect  Danaia  plexippua  (22197); 
specimen  of  Great  Blue  Heron  {Ardca  herodiaa),  in  flesh  (23095).   • 

SV^EBB,  F.  &  Co.  (Philadelphia,  Pennsylvania).  Two  copies  of  illustrative  catalogues 
and  a  price  list  of  artists'  materials.    22554. 

IVkbstkr,  Gkoroe  W.  (Lake  Helen,  Florida).  Thirty-three  species  of  marine,  land 
aixl  fresh-water  shells  from  southeastern  Florida.     (2:^434,  23043.) 

^Vebster,  Prof.  H.  E.     (Seo  under  Wesleyan  University.) 

^Veidenbach,  H.  (Gales  Woods,  Northeast  Washington,  District  of  Columbia).  Spec- 
imen of  quartz  pebble  from  Cologne  on  the  Rhine,  Germany.     2236(). 

Welch,  Charlks.     (See  under  Guildhall  Library  Committee.) 

Welch,  William  (West  Pembroke,  Maine).  Builder's  model  of  two-masted 
schooner.     22r>r.O.     (See  under  W.  H.  Abbott.) 

Welkkr,  W.  W.  (Liverpool,  Pennsylvania).  Small  collection  of  archaeological 
objects,  consisting  of  pestles;  small  celt;  notched  sinkers;  arrow-heads,  and 
perforated  stone  (natnraU  formation)  from  Perry  County  (exchange).    23085. 

Weslkyan  University  (Middletown,  Connecticut).  A  collection  of  annelids,  from 
Bermuda,  gathered  by  Dr.  G.  Brown  Goode,  and  identified  by  Prof.  H.  E.  Web- 
ster, formerly  of  the  University  of  Rochester  and  now  president  of  Union  Col- 
lege, Schenectady,  New  York.* 

Wksterman,  B.  Su  Co.  (New  York  City).     Relief  map  of  Palestine.     22351. 

Western  Normal  College.     (See  under  Prof.  A.  H.  Conrad.) 

VVestkall,  J.  W.     (See  under  William  W.  McCully  and  Captain  Z.  Wood.) 

Wharton,  Dr.  J.  E.  (Phamix,  Arizona).  Specimens  of  azurite  ;  azurito  altering  to 
nial  ichite,  from  the  **  Copper  Queen  '^  mine,  Bisbee,  and  a  specimen  of  wolfram- 
ite, from  Cave  Creek,  Maricopa  County  (collected  by  Dr.  W.  F.  Hillebrand,  of 
the  U.  S.  Geological  Survey).    22534. 

White,  Dr.  C.  A.  (U.  S.  National  Museum).  Engraved  portrait  of  Prof.  Dr.  Gerr- 
hard  von  Rath.    22615. 

White,  Dr.  C.  H.  (Medical  Inspector,  U.  S.  Navy).  Specimens  of  butterflies,  from 
Apia,  Samoa  (22337).  (Through  Dr.  G.  W.  Woods,  medical  inspector,  U.  S.  Navy, 
Mare  Island,  California).  Skin  of  a  bat  {Pteiopua  ap,)  and  9  birds*  skins,  from 
Samoa;  alcoholic  specimens  of  reptiles;  alcoholic  specimens  of  fishes  from 
Samoa,  comprising  Baliat§a,  ChittodoHf  Caranxy  Acanthurua^  Pomaventrua,  Gerrea^ 
Pempheriaf  Periophthalmu8f  Lutjanuay  and  several  species  of  Labroida;  alcoholic, 
specimens  of  insects,  mostly  orthoptera,  spiders,  and  myriapods ;  alcoholic  spec- 
imens of  marine  invertebrates,  crabs,  hermit  crab,  and  shrimp  (22499). 

'  For  ft  full  description  of  this  collection,  see  Bulletin  25  of  the  National  Maseum. 
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White,  Mrs.  Harriet  A.  R.  (Bnft'alo,  New  York).    Specimen  of  Carolina  Parrakeet 

( ( 'on uruH  carolinnmis),     2*J2fiC}, 
Whitk,  John  C  (HiHbor^,  Ari/oun).     Specimens  of  cuprite,  calcite,  and  aznrite  alt^r* 

in;^  to  malachite  from  tlio  '* Copper  Queen"  mine  (collected  by  Dr.  W.  F.  Hilkv 

brand,  of  the  U.  S.  (Jeolojrical  Survey.)     22r)9H. 
Whitk,  J.  J.  (Palm  Beach,  Florida).     Six  species  of  fresh- water  sheila,  from  Crystal 

Lake,  Benzie  Connty,  Michigan,  and  specimen  of  Planorbis  from  Lake  Worth, 

Florida.     22665. 
White,  Robinson  (Washington,  District  of  Columbia).      Two  specimens  of  Urocifou 

virginianuH^  from  Virginia.    22iUH. 
Whitman',   Dr.  J.   S.  (Lyndon,  Kansas).     Specimen  of  Jilarhia  ciiterea.    23087. 
WiDMAN,  O.  (Old  Orchard,  Maine).     Eggs  of  Progne  subis  and    Passer  montanvt. 

22860. 
Wilcox.  Glovkr  P.  (Fort  Niobrara,  Nebraska),  (through  Dr.  Timothy  E.  Wilcox,  U. 

S.  Army).     Vetebra  of  mastodon,  alcoholic  specimens  of  mammals,  specimen  of 

petritied  wood,  alcoholic  si>ecimen   of  snake,  and  pieces  of  bone  and  quartz. 

2'Mm). 
Wilcox,  Dr.  Timothy  E.  (U.   S.  Army)   (Fort  Niobrara,  Nebraska).     (See  under 

Glover  P.  Wilcox.) 
WiLDK,  Commander  George  F.  F.  (IT.  S.  Navy).     (See  under  Navy  Department.) 
WiLLCox.   Joseph   (Academy  of  Natural   Sciences,   Philadelphia,   Pennsylvania). 

Fresh- water  sponge  from  the  EvergladeSy  Florida.    22734. 
Williams,  Dr.  George  IL  (Johns  Hopkins  University,  Baltimore,  Maryland).    Col- 
lection of  rocks  representing  Pigeon  Point  contacts  and  Menominee  River  and 

Marquette  greenstones  from  Michigan.     23145. 
Williamson,  Mrs.  M.  Burton  (University,  California).     Specimen  of  Periploma  dis- 
cus from  Monterey  Hay,  California  (exchange)  (23135);  specimens  of  shells,  from 

the  cojwit  of  California  (232G6). 
Willis,  Merritt  (West  Farms,  New  York).     Prehistoric  stone  implements  from 

Illinois  and  Westchester,  New  York.     22232. 
WiLLiTS,  Hon.  Edwin  (Assistant  Secretary  of  Agriculture).     (See  under  Dr.  Allen 

Stuart.) 
Williams,  Mr.  (Great  Falls,  Montana).      Eggs  and  nest  of  Sayomis  saya 

Bonap.    22213. 
Wilson,  George  M.  (MuUan,  Idaho).     Specimen  of  pyromorphite  on  limonite  from 

the  "  Little  Giant "  mine,  Shoshone  County.    22463. 
Wilson,  Miss  Nellie  E.  (Washington,  District  of  Columbia).     Specimens  of  flint 

implements,  etc.,  from  France   and  England;    obsidian  cores  from  the   Island 

of  Milo,  Greece,  and  a  bronze  hatchet  and  fragment  of  a  copper  implement  from 

Peru.    22523. 
Wii«soN,  Mrs.  Thomas  (Washington,  District  of  Columbia).     Five  specimens  of  jialeo- 

lithic  implements,  from  Piney  Branch.     22279. 
WiLLSON,  J.  M.  (Kissimmee,  Florida).     Specimen  of  Katydid  {PhyllopUra  ohlongi- 

folia)  remarkable  lor-its  red  color.    22270. 
WiMESCHKE,  R.  (Elkfn,  North  Carolina).     Specimen  of  Lizard.    22322. 
WiMSATT,  R.  D.  and  Louis  B.  Johnson  (Washington,  District  of  Columbia).     Speci- 
mens of  Fish  Crow  {Corvus  ossifragus)  from  Virginia  (22879,  22965). 
Windsor,  F.  R.  (Alexandria,  Virginia).     Specimen  of  Great  Horned  Owl  (Buhovir- 

ginianua)  from  Fairfax  County.     23048. 
Winkler,  Dr.  C.  (Germany),  (through  Prof.  F.  W.  Clarke,  of  the  U.    8.    National 

Museunj).    A  specimen  of  germanium,  a  new  metal  discovered  by  Dr.  Winkler  in 

1866,  near  Frieberg.*     22990. 


•This  s]>ecinieu  \^as  prepare<l  by  Dr.  Winkler.  It  is  of  a  grayish- white,  lustrous, 
crystalline,  brittle  metal,  easily  pulverized,  unchanged  in  air,  and  soluble  in  aqua 
rtgia  regia ;  it  also  fuses  readily. 
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ViNKLKY,  Rev.  II.  W.  (Siico,  Maine).  Speciuieu  of  Odostomia  seniinuda,  and  other 
BpecieH  from  Suuimerneld,  Prince  Edward  Island,  Alaska.    2:}003. 

ViNTEK,  W.  J.  (Denver,  Colorado).    Ribbon   badge  of  Ibe  *•  Cowboy  Club."    22307. 

Vinton,  Rev.  Geor«je  B.  (San  Luis  Potosi,  Mexico).  Specimen  of  Phainopeplanitens 
(22881);  3  specimeuH,  representing  3  species  of  birds  in  llesh  (221»2()). 

ViTUKRBEKS,  SHERMAN  «fc  Co.  (Port  Henry,  Now  York).  Thirty-nine  specimens  of 
crystals  from  Miiieville  (22435);  (throngli  Mr.  John  Birkeubine,  and  Dr.  David 
T.  Day.  U.  S.  Geological  Survey)  a  large  specimen  of  magnetite  (23000), 

VoLF,  Dr.  J.  L.  (Washington,  District  of  Columbia).  Living  specimen  of  Screech 
Owl.    22084. 

VoLFE,  M.  (Dayton,  Ohio).  Seven  specimens  of  half-tone  relief-work  made  with 
the  donor's  tine  line  plates.    2:^d0. 

^OLTZ,  George  W.  (U.  S.  National  Museum).  Specimen  of  stalactite  from  Fort 
Washington,  Maryland.    22702. 

Wood,  Nelson  R.  (U.S.  National  Museum).  Specimens  of  birds  in  flesh,  killed  by 
Hying  against  the  Washington  Monument  (22370, 2239H,  22401);  Sumatra  Game- 
cock and  Game-chickens  (2:U01,  23180). 

Wood,  Capt.  Z.  (throngh  Mr.  J.  W.  Westfall,  U.  S.  National  Museum).  Specimens  of 
Ottrea  virginica  and  Mytilus  hamaina  attached  to  a  clay  )>ipe,  found  in  the  Poto- 
mac River.     22381. 

Woods,  Dr.  G.  W.  (U.  S.  Navy).     (See  under  Dr.  C.  H.  White,  U.  S.  Navy.) 

WoosTER,  A.  F.  (Norfolk,  Connecticut).  Two  specimens  of  iusect.s,  Lucanus  davia 
Fabr.  and  (Jrthosoma  bnunieum  Fabr.  (22458) ;  specimens  of  land-shells  (22613) ; 
picture  painted  on  mica  by  a  native  of  India  (22607);  copper  coin  (cinco  centi- 
mos)  of  the  Republic  of  Spain,  1870  (23015). 

WoRLEY,  Dr.  S.  6.  (Kissimmee,  Florida.)  Larva  of  a  Geometrid  moth  (Aplodea  ruhi- 
roraria,  Pack).    22240. 

Worth,  S.  G.     (See  under  Carolina  Wood  Veneer  Works.) 

WoRTiiEN,  Charles  K.  (Warsaw,  Illinois).  Nineteen  specimens  of  skins  and  skulls 
of  ArricolGy  Hesperomys^  PutoriiiB  brasilienais,  Froenatus,  Sptrmophilus^  and  Neotoma 
(purchase).    22300. 

Wright,  Albert  A.  (See  under  Oberlin  College.). 

Wbiqht,D.  W.  M.  (Holly  Brook,  Virginia).     Specimen  of  limonite.    22961. 

Wdnderlich,  H.,  &  Co.  (New  York  City).  Pure  line-engraving,  by  H.  Goltzius,  "  The 
Massacre  of  the  Innocents''  (22416);  engraving  (imitation  crayon)  of  "The 
Peasant  Girl,"  by  Demarteau  (23280). 

Yarrow,  Dr.  H.C.  (Washington,  District  of  Columbia).  Specimen  of  Uranidea  rich- 
ardnoni  from  Virginia.     22211. 

Ykates,  William  S.  (U.  S.  National  Museum).  Fifteen  specimens  of  rutile,  speci- 
men of  rutile  in  quartz,  and  2  crystals  of  smoky  quartz  from  Hiddeuite,  Nortn 
Carolina  (22185) ;  620  specimens  of  kyanite  from  Black  Mountain,  Buncombe 
County,  North  Carolina  (22220).  (See  nuder  Ira  B.  Allen,  Mrs.  Hilda  Burdick, 
W.  E.  Hidden,  U.  S.  National  Museum.) 

Yoder,  J.  E.  (Lynchburgh,  Virginia).  Specimens  of  loose  rutile  crystals  and  l(K)se 
crystals  of  limonite  pseudomorph  after  pyrite.     22724. 

YouNG,C.L.(Lamoine,  Maine).  Builder's  model  of  two-masted  brig.  22(>r).^).  (See 
under  W.f I.  Abbott.) 

YouxG,  Joseph  (Bellevue,  Iowa).     Arrow-head  from  Iowa.     22774. 

YocNT,  Fred  (District  of  Columbia).     Specimen  of  Racoon  {Procyon  lotor).     23164. 
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INDEX   A.» 
Ily  locality. 


A.KRICA. 

Accession 

number, 
r.  W.  L 2315S 

Museum  of  Natural    HiHtory, 

rk  City 221S.S 

;trden,  Cape  Town 232>0 

I  , 23288 

I 22370 

221)16 

William  II 2306U 

L-al  Museum,  Berlin,  (iermnny...  23116 

fieorgcU 23247 

M  224<»3 

W.,  Manufacturing  CoiniKiny, 

rk  City 22358 

23269 

ward 22152. 2:J010 

d'Histoire     Xalurelle,    Paris, 

22913 

llcKe,  Ohio 22262 

F.  Z.S 2:M)72 

223'.»7 

F 22128 

lut.  Frederic,  U.H.  Navy 22742 

tesKcIipMO  Expedition 23272 

NORTH     AMERICA. 

BRITISH  AMERICA. 

e.  Department  of 23118 

MI 22762 

F  22108, 2;i2W 

» 22.V.)2 

illiani  H 22410 

t  of  interior,  Ottawa,  Canada...  227U3   j 

lission.r.S 22772,22819,22^51,22862 

rof.  Jami'H 22293 

■voTK^i  IJird   22727 

lui 22l'tt 

lir 22704 

sMJ 23028 

M 22WW 

■partment.     (C    S.    (ieological 

22528,22978 

liav.  .VblH-  J.C.  K 22145 

,T 22210 

\R 22503 

ith  Museum,  Montreal,  Canada  23137 

a  22332 

.A.H.(^ 22444 

V.J 23076 

vI.C 22M3 

K.  E.C^ 23109 

Krno'«t  K 22850,22947 


AcccMion 
number. 

Townscnd,  Charles  H 22862,22924 

UIke,  Henry 23031 

Walter,  Rev.  Father 22209 

Ward,  Miss  Anna  h 23ai>« 

V*lnttJey,  Ucv.H.W  23003 

DANISH  AMERICA. 

Hoehmcr,  Geortce  II 22371 

Pennsylvania   Salt  Manufacturintc  Com- 
pany, Philadelphia,  Pennsylvania 22541 


MEXICO. 

Dujy^s.  Dr.  Alfred « 23254 

Eckerl,  Georjre  I^ 23009 

Fish  Commission,  U.H 22772 

Harney,  Mrs.  Mary  K 22920 

IInyward,n.  M 22222 

Hemphill,  Henry 23032, 23U34, 23102 

Henry,  W.G 2281*4 

Jaoolw.  F.O 23110 

Museo  Michoacano 23008 

Orcutt,  C.  R 22466 

Poml,  Lieut. Charles  F..  U.S.  Navy 22H07 

Pringle.  CO 23094,23305 

.Schuttler  &  IIoU 22068 

Stanton,  T.  W 22453 

Stone,  Mrs.  E.  J 23319 

UIke,  Henry 2X31 

Winton,  Rev.  George  B 22881,22925 

UNITED  STATES. 

Al.vdama: 

Avery,  Dr.  William  C 22815,23293,23329 

Fort  Payne  Coal  and  Iron  Company  ...  23194 

McCullars,  D.S 2:J0H2 

McL'ully,Wm.  W 22775 

A  I.AHK  A.- 
Alaska   Commercial    Company,    San 

Francisco,  California 22485 

Bean,  Dr.  T.  II 22762,22694 

Bonnett,  Peter ^ 22911 

l)all,l)r.  Willitim  II 22216 

Emmons,  Lieut.  (Jeo.,  U.  S.  Navy  ..22759, 22912 
Fish  Commi8Mon,U.S..23772,  22851,22801, 22884 

IIealy,Capt.  M.  A  23141 

Kober.  Dr.  Georgo  M  22761 

Reynolds,  Dr.  F.S 22590 

Rivers,J. J  23I9I 

.Vrizona: 

Aicricultnrc.  Department  of 230^,  23333 

American  Museum  of  Natural  History, 

New  York  City 22i 96,  22625 

ns  are  indexed,  wherever  practicable,  under  the  locality  whence  obtained  rathci*  than 
esidence  of  the  sender. 
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Acoemioii 
number. 
Arizona— Continued. 

Arizona  Sandstone  Ck>mpany,  Los  An- 
geles, California 222G3 

Barnes,  JudsreW.H 22601 

Brown,  Herbert 22481, 22894, 22903, 22928, 

22962, 23029, 23128, 2329G 
Bureau  of  Ethnologry.  U.  S...23175. 23192, 23193 
Carpenter,  Capt.W.L.,U.S.  Army..225l7. 22525 

English,  George  L..  &  Co 22572, 22870 

Fish  Commission,  U.  S 22772 

Goodwin,  Dr.  F.  H 22591 

Hall.  Mrs.  Charlotte 23281 

Hillebrand,Dr.W.F 22483 

Interior  Department.    (U.  S.  Geologi- 
cal Survey) 22599,22605.22741, 

22826,22827,22897 

Kober,  Dr.  George  M 22761 

Lacy.H.E 22600 

Lamborn.Dr.  Robert  H 23224 

Rice.Willard 227a'S 

Smith,  W.B 22368 

Stejneger,  Dr.  Leonhard 22466, 

22524, 22573, 22606, 22809, 22896 

Wharton,  Dr.  J.  E 22534 

Wliite,  John  C 22508 

Abkansas: 

Bosworth,  Prof.  Frank 23239 

Brown,  Charles  F 22806,22837 

Jenny,  W.  P 23139 

McBrier,T.M 23116 

Pleas,  C.E 22818 

California  : 

Anthony,  A.W 22840 

Belding.  L 22191, 22268.22374, 23131, 23132 

Bond.T.  Edward 22286 

Brlggs,C.H 22566 

Cooper,  J.G 22627 

Curtln,  Jeremiah 22591 

Donah  oe.  Joseph  A 23114 

Eigenraann,  Mrs.  R.  S 22956 

Emerson,  W.  Otto 22861,22940 

Fish  Commission,  U.S 22772 

Frost,  L.  L 22672,23214 

Gleeson.Dr..r.  A.P 2220G 

Haley,  William  M 23151 

Henshaw,!!.  W 22470 

Inger8oll,A.  M 22768 

Interior  Department.     (U.  S.  Geologi- 
cal Survey) 23160 

Keep,  Prof.  J 23136 

Knowlton,F.H ^ 22594 

Knowlton.W.J 22313 

I^  Breton,  Albert 22955 

Negus,  Miss  B.  R 22979 

Orcutt,  C.  R 22456 

Palmer,  William.. 23181 

Pond,  Lieut.  Charles  F.,  U.  S.  Navy 22807 

Raymond,  W.J 22745,23252 

Riley,  Prof.  C.  V 23340 

Stephen,  James ,  22610 

Tourtellette,  Mrs.J.H 226a3 

Van  Norden,  R.T 22629 

Williamson,  Mrs.  M.  Burton 23135, 23226 


Aco< 
nur 
Colorado : 

Biooks,  L.  F ^^ 

Carlisle.  Harold 

Coekerell,  T.  D.  A  

Colorado  Biological  Association. ..22307 

Felcli,  .M.  P 

Fish  Coin uiis-jion,  U.S 22772 

Gale,  Deiii'S 

Inlerior  Department.  (U.  S.  Oeolo;;ic«l 

Survey) 

Smith,  ir.G.jr 

Smith.  W.B 

Winter,  W.J  

Connecticut: 

Crosby.  C.  H 23100,23178.23211 

English,  George  L.,&  Co 

Randall,  Williani  H 

Rawnoii.C.  L 

Vail,  Mrs.  Amanda 

Wooster,  A.  F 2245* 

Delaware  : 

Cressoii,Dr.H.T 

Morrow,  H.  W 

Pusey  and  Jones 

Robincttc,  Frank 

District  ok  Columbia  : 

Ashford,  Edwin  W 

Bean,  Barton  A 

Bcckwith.  Paul 22.395, 2254* 

Black,  A.C  

Boggn,  Julius  O 

llreed.Dr.  Daniel 

Browncll,  Frank  E 

Rruff,  Mrs.  J.G 2221' 

Burger,  Pcler 'J23S: 

Bryan, C.E 

rhatanI,Dr.T.M 

Cissel, George  E 

Clark,  A .  Howard 

Colburn.A.E 223» 

Cole,  W.  P 

Corson,  John 

Coues,  Dr.  Elliott 

Cresson,  Dr.  H.  T 

Dall,  Charles  W 

Dall.  Dr.  William  11 

Dcery.Thoma*  P 

Dorsey,  Clement ^ 

Dougal,  William  H 

Driver,  Geerge  W 

Earll,  R.  Edward.. 

Emery,  Mrs.  M.G .» 

Fieg,  Jacob 

Fish  Commission, U.S 

22414. 2242 

Fisher,  Dr.  A.  K   

Forney,  E.O  

Fowke,  Gerard 

Fenwiek,  W 

Gillinwater,  Miss 

Golden,  R.  A 

Goldsmith,.!.  S 

Goode,  Dr.G.  Brown. ..22616, 22636,2254) 
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Acceseion 
number. 
District  OK  (V)M;MBi\—ContinuoiI. 

Goode,  Mrs.  (}.  Brown 22291,23314 

Green,  William  J 23283 

Hancock,  Mrs.  W.S 22425 

Ilsntly,  Kcv.  J.  A 2:^022, 'iOS-W 

Hark ness,  Henry 22967 

Harrison,  lion.  Hcniamin  (l^residcni)..  23059 

Hawkins,  Willis  H 22.->r>'J 

Hnzen.  Henry  JI 22622 

Hendricks.  Ualph  M 229J7 

Henry,  Miss  M.  .V 22(K»9 

Henslmxv.  II.  W 22301 

Heuricli,  Chr 227<)l 

Hillcbnui.l,  Dr.  W.  F 23020 

Hobj?ood,  Jobn  H 22276 

Hojfan,.T.J 227«J3 

Horan,  Henry 227tVI 

Horna'ay.  William  T 22317,22076,23310 

Interior  Department.  ( l*.  S.  Goolof^ical 

Survey^  22609,22891 

James.  Prof.  Jo.seph  F 22li02 

Johnson.  Lewis,  &  Co 22777 

Kidwcll,  Harry 22492 

Kilbourne,  Dr.  F.  L 22938 

Jvnox,  Ji rs«  jiN .  »fi .. , ..•.•..•..••• wiboio 

Kochler.S.U 22954 

LangdaFe,  John  W 23014 

Ixie,  (ieorgc 22504, 22<>37 

LcwLs,  Harry 22310 

Uwis,  W.  F 229M2 

Logan,  Mrs.  Job n  A 22643 

LInell.  Martin  1 22705 

Lichtz.  M.  W 22621 

McDonnell,  Dr.  J.  C 23231 

McDonald.  Col.  Marsball 22181 

Maicee,  Rolxirt  K 22574 

Marron.  Thomas 22S25 

tfarshall.  OeorRe 22461, 22*.»9fi 

Martin,  U.  H  23231 

Blay forth,  Max 22614 

Maynanl,  f  rcorffc  <  ■ 23284 

Melius,  (ien.M.r.,  U.S.  Army 22743 

Merrit,  W.A 22766 

Harrison,  W.  Miles 22799 

Mills,  Theodore  A 23331 

Mooro,  Harry 22617 

National  MuHcnm,  I'.S 230a5 

Navy  Department  (Rnrean  of  Nav!ga> 

tloM) 22469 

Nicholson,  J.  Bran ner 22877 

Niehaus,  Franz 22731 

Noah,  John  M 22151,  '22559, 22831. 23090 

Oaborne,  J.W 22290,2315-5,23217 

Palmer,  Joseph 22995 

Palmer,  William 22235;22991 

Perry,  Mias  EditU 23218 

PettitAc  DripiM 22207 

Phillip-*,  Hallett 22940 

Phillips,  Osc:ir 22683,22964 

PoMche,  Herman 22089,22715 

Poosche,  V  ictor 22388, 22663, 22S03, 22874 

FoMche.  V.L 22>0'< 

Price,  Charles  P 226IS 

Pioodftt,  8.V ^ 226;U 

Mid  Jones ^..  22811 


Aece.sMion 
number. 
District  ok  Colombia— Continued. 

Bhees.  William  J 22219 

Richmond,  C.  W^ 22256 

KidKway,  Robert 22787,22746,22846 

>Schmidt,  Edward  S...225i:>,  22577, 22611. 22621, 

22716, 22779, 22»rJ,  22S82, 
22993,  229<>6, 23077, 23222 

Bohmidtt,  Nicholas  L3270 

Schonborn,  Henry  F.,  jr 22.399 

Schuermann,  C^.  W 22294 

Stjollick,  J.W 2^1179 

Shindler,  A.Zcno 22250 

Shufcldt,  Dr.R.W.,U.S.Army 22182 

Simi>son,  MarHhall 22355 

SinccU.Charle.M  W 2-3223 

Smith,  Dr.  Hugh  M 2291)2, 2:J2 19 

Smith.  W.R 22410 

Stanley,  (J.W 23177 

M«wart,  Henry  ifi 227-52 

Htincmetz,  Samuel 223  S6, 22191, 

22801, 225(»5, 22527 

Stone,  Mrs.  E.  J 23319 

Tonnet,  Alonzo 22248 

Upham,  E.  1» 22320 

Walcott,  Charles  D 22776 

War<l,  John  T 23220 

While,  Dr.  C.  A  22615 

Wilson,  Misa  Nellie  E 22411 

Wilson,  Mrs.  Thoma.s 22279 

Wolf,  Dr.  J.  L 22681 

Wood,  N.  U 22370,22398.22401,23101,23180 

Wood,Capt.Z 22381 

Yount,  Fred 23104 

FLORn>A : 

Burns,  Frank 22682,22875,22888 

Dall,  Dr.  William  H 22sr> 

DeGolier.W.  F 229t»4 

<ireeg:or,1 22474,22604,22767,22800 

Martin,. John  L 221.»36 

Menge,  J.  F 2.'J-3no 

MilLf,  Rol)ert  A 23196 

Molan,  James • 22797 

Spencer,  V.  O 22212 

Stone,  Mrs.  E.J 23;JI9 

Vcstcrlund,  Otto 22.'«>4 

Webster,  George  W 22-13^1, 2:^043 

White, J.J 2'26ii5 

Willcox,  Joseph 2273-i 

Willson,  J.M 22270 

Worley,  Dr.  8.  G 22210 

Gkoruia: 

Bunlick,  Mrs.  H 22396. 23065 

Meigs, (ten.  M.C.,  U.S.  Army 22J.W 

Russell,  I.  C 2:W>1 

Idaho: 

Chase,  E.S 22328 

Clark,  Waldo  J 22  W2 

Kober,  Dr.(tcorge  M 22761 

O'Neill  &  Hillis 22T91 

Wilson,  George  M 2216.3 

Illinois: 

Adams.  C.  F 227.'>8 

Adams.  W.  II  22570 

Bartlett,  Dr.  John 23230 
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Accession 
number. 
Illinois— Continued. 

Bliss,  Lawson  S 22909 

Coale,nonry  K 22969 

Hinkley,  A.  A 23109 

Hodge,  H.C* 22330,22409,23017 

Manning,  R.  P 22324 

Marconi. G.F 23037 

Matthews.  EO 22991 

Newlon.  Dr.  W.S 22836 

PoIinp.O.C .'. 22429 

Robinson  Brothers 230IG 

ShufeUIt,  Dr.  R.W.U.S.Arniy  23U37 

Strode.  Dr.  W.S 22288 

Willis«,Meiritt 22232 

Indiana: 

Firth  Commission,  U.S 22900 

HargravcC.  A 22686 

J.imes.D.1 22442,23120 

Jacobs,  C.P r 22729 

MiiscumofComparativeZoology,  Cam- 
bridge, Massachusetts 22S53 

Pike   MftuufaoturlMg   Company,  Pike 
.Station.  New  Hampshire 22S12 

Indian  Territory: 

Hoover,  A.  M  23007 

Matthews.  K.0 22991 

Merrill.  As>*istant  Surgeon,  J.  C.,IT.  S. 
Army 23290 

Iowa  : 

Buckland,  John  M 22*^59 

Conrad,  Professor  A.  H 22IM6 

Dcering,  D.  A 2278S 

Harlan,  A.  W 22415 

Lechtenberg,  George  H 2.*}287 

Young,  Joseph 22774 

Kansas: 

Becker,  M.J 23326 

Fish  Commission,  U.S 22S52 

Hay  ward,  R.  S 2;}083 

Newlon.  Dr.  W.S 22198, 22S36 

Strong,  J.  C 22707 

Whitman,  Dr.  J. S  23087 

Kknticky: 

Crandall.A.R 22443 

Dudley,  Pro/.  W.  L 22981 

Fowke,  (ierard  22173 

Pcabody  Museum,  Cambridge,  Massa- 
chusetts    2:3111 

I.OIISIANA  : 

Dungan,  I^sUc  W 22620 

Frye,  F.  H.G 22738 

Harvey,  George  W 22205 

Kohn,  Gustavo 22915,22960 

Laughlin,  Miss  Jennie  0 229G3 

McCoy,  .lohn  F 22987 

Mainr: 

Abbott,  W.H (sec  p.  719) 

Adamti.S.and  J 23339 

Amerii-an  Museum  of  Natural  History, 

New  York  City.. 22188 

Bayle3% Prof.  W.S 23a30 

Buck,  Harry  H 22819 


Aooession 
nuDiber. 
Mai  KE— Continued. 

Campbell,  G.R.&  Co 22651 

Carlton,  Dudley  A „  2:^661 

Coffin,  Hon.  V.  L 22648 

Colby  University,  Water ville.„ 23078 

Cousins.  Kamen   22651 

Crawford,  James  B 2*J652 

Dall,  Dr.  William  H 22i33 

Day,  Moses  B 226W 

Doritz,  Robert 2-f^ 

Grant,  Isaac  M TJ656 

Oreenleaf.  Hon.  Eugene 21167.2321»7 

Hardy,  Manly 23265, 2.'J29l 

Kennedy,  J 22619 

lx>rd,  Abraham ; 22657 

Maine  State  College,  Orono  22472 

Merrill,  I..  B 229a 

Myers,  A.  H 22120 

l*erry,N.  H 22'>W 

Rogers,  William 22784 

Simpson.  D.  A 22653 

Smith,  Dr.  Hugh  ^f „ 22726 

Tyler,  F.L 22662 

Watson,  Joshua 22660 

Welch,  William 22650 

Young,  C.L 22655 

Maryland: 

Abert,  Charles 23089 

Ashford,  Edwin  W 22423 

Biayus,  B.  H 22225 

Billopp,  Dr.  J.S 2315U 

Bohrer.C.C 23152 

Boucher,  WlUiam.jr.. 22M9 

(Tassin,  Josepli  A „  22296 

Dufour,  Dr.  P 22257,22ill 

Duvall,  George  W „ 23108 

I^aruham,  A.  B 22997,23070 

Fiok,G.  A 22612 

Friedenwald,  Dr.  A 22844,22914,23122 

GaMdi.s,T.S 22932 

Galloway,  C.D.,jr „ 22289 

Gilman.Z.D  « 22899 

Golden,  Mi-s.  L.  C 22227 

Harris,  (Jwynn 22329.23051 

Haupt.  Prof.  Paul 22634 

Herberson,  John  W 23075 

Herbersou,  William  A 23153 

Hunt,  Masters  Dick  and  Harry  Drum..  23106 
Interior  Department.     (U.  8.  Geolog- 
ical Survey)  22544 

Jouett.  James  E 22348 

Kennedy,  J.  M „  23362 

Lnndvoigt,  Edward 22753 

league,  Oliver  8 22221 

1X5  Duo,  J 23260 

Lofler,  John 22387,22922 

Marshall.  George 22635« 22983»  23019 

Merrill, George  P 23216 

Palmer,  William 22923,22999,23058 

Ridgway.  Audobon  W 22671 

RIdgway,  Kol>ert 22241,22796 

Sellner,  .Tohn  ....^.^....m^.  22234 

Sandy  Pi.iut  Ducking  Club 227W 

Sanford,  Capt.  E.  H » „.„.« SMSS 


INDEX   TO   LIST   OP   ACCESSIONS. 


Drury  Cullos^,  l^prinaJleid  — 

KlliaU,(.'U.. 

liiWrto  DepiirliDent.  ^^J  H.<i 


Fnc   noil tulenr Sell 
ifcPeuu».Tlv.nk...-. 

! a-KW 

er^. 

snsa.snsT 

<l,ViiinlX 

.22M1.22M1 

3»J3 

pa  PrinlinKUoinr'anr.Buliiu.- 1^13 

iMW 

Krcdvrirk  &  l^o 

aausr 

imDr.UcorKBll 

2»I*S 

.s. 

(ieolofiiiil 

NaUan*IMuMi|«,tIS.. 

.„. 

-■'■'^ 

Ni 

oril.«HuleorNebrMli.. 

IU^'Ou|.l,pu..^.^^,A^m}■ 

La  TciudIiii 

.  MMB 

iDlcrlorDtpitrllDenl,   (U 

Survey].                      2H 

Wl, 

DeuloKinl 

sx>t7,i3va.ssm 

Nl 

Brown,  Mr..M.E 

Oliiircb,  Joacph  Jt  Co 

New  Jener  IIliUsTlimlAldrir.  N'vwuik  Stlti 

■•eiiiKjlTunlB ttallToul C'oiuiiwir XB\» 

iflllck.C'lurlciS Z3aH,Z3K3 

-Sniitli.  Dr.  IIoKb  It... asIB 

Hmflli,  I'roT.J.ll.H 2-.'780,2SM7 

SiDlll>.WllliirdP  23330 

.Sl*»«B»  limlituts  of  TMhuulaKr,  I'lJ- 


UunllnRton,  Pror.  J.  11  l!ZS113.2«a& 

lutflrlur  Id^partmeiit.   ill.S.UeciinKltKl 

Ijiiulwrn,  T>r  Itobcrt  11 MKTl 

l.uc»H.  J.  A iSSM 

i.uir.  c.j.&c'o lawj 
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Accession 
number. 
Nkw  Mexico— Continued. 

Matthews,  Dr.  W.,  V.  8.  Army 23123 

Powcll.Maj.J.  \V  2304fi 

Shufeldt,  Percy  W 22201 

Shufeldt.  Dr.  K.  W.,  U.  S.  Army...  22974,  23242 

Stejneger,  Dr.  Leonhard 22573,22606.22809 

Tan-.  K.F 231VJ 

Walter,  Rev.  Father 22209 

Wayne,  Arthur  T „ 22701 

New  York: 

American  Hunk  Note  C'ompany,  New 

York  City 23277 

American   Museum   of   Natural   His- 
tory, NfcwY*orkCity 22280 

Adams,  William  W 22229 

Avery,  S.  P 22515,22951,23090 

Rangs&Co 22813 

Rnrrett.F.N 22501 

Bcnodiet.  W.  II   22346 

Berber  Jk  Wirth 22540 

Binney,  W.(;  22478 

Blunck.  A.K 23142 

Bond.  L.W 22681 

Brown,  Thomas  S 23285 

Bnchrinj;,  Fred  22319 

Caisey.  ('ai»t.T.  1 22824 

Chandler,  Prof.Cliarles  F 22418 

Chapman,  J.  I  jnton 22950 

Cornell  rniverf*ity,  Ithaca 22484 

Cowen,  Pliilip 22327 

Cox,Mr.-*.S.» 22714 

CreM.«inBham,K.II 22975 

Do  Graft,  J.  T 221)70, 23195 

Devoe.  F.  W.  &  Co 22556 

Dusehak.  Adolph  2:i94 

Duichcr,  William 23166 

Farrcr,  Henry 22641 

Fishor.  Dr.  A.  JC 22845 

Fuchs  &  Lang 22555 

CJriflinjr.Churles  M 2:»11, 23021 

CJrlrtin^r,  Moses  B 232.33 

HoUnook,  K.  L 22335 

Interior  Department.    (IJ.   S.  Geolog- 
ical Survey)..  ..-'2314.  22446, 22730.  22847, 23230 

.IuenH:linjr.  Fred 22510 

Kantrowi(z..T.  II 22338 

Kemp,  Prof. . I.  F 22486 

Keppol.  F.  A:  Vo  22417,23270 

Kimniel  A:  Voigt 23278 

Kiiapp,  Kdwanl 22934 

Kunz.CJeoruc  F  22647 

Kurtz,  William  21517,2:1320 

Leggat  Brothers 22480 

Litliograpliic Company, The II.Bencke  22511 

McCoun,  Mias  H.J 23104 

Manning,  R.P  22324 

Mason  «fc  Hamlin 22435 

Miller.  William 22509 

Mumley  A:  Thomas 230:J3 

Niven,  William 22377 

Ogden  &  Tap|)an 22887 

OMhorne.J.W 23275 

Osgood.  Prof.  Howard 22692 

Phillips,  N.Taylor 22698 

Phinney,E 23109 


Aoc 
nu: 
New  York— Continued. 

Pike,  Nicolas 

Pohlman,  Dr.  Julius 

Schiefflin,  W.II.  &  Co 

ScientiHc  Publishing  Company 

Sharp,  C.  A.  &  Co 22958,23210,2323? 

Hmillic,  James  D 22557,22558,22741 

Stanton,  W.M 

Stevenson,  Prof.  J.J 23I4( 

Sypher&Co 

The  Photogravure  Company 

Thomas,  Ilev.  II.  H 2324! 

Thompson.  J.  H.,jr 

Tiffany  &  Co 

Trimble.  Alfred 

Tucker.  Clarence 2272 

University  of  the  State  of  New  York- 
Ward,  Dr.  William  Hayes 

Ward  Ac  Howell 

Westcrman,  B.  Sl  Co 

White,  Mrs.  Harriet  A.  U 

Willis,  Merritt 

Witherbees,  Sherman  &  Co 223« 

Wundcrlieh,  H.  A:  Co 224H 

North  Carolina: 

Brimlcy.H.S.andC.S 

Buie.  Dr.  D.M 

Burch,  R.  A 

Bureau  of  Kthnology.  I'.S 

Cramer,  Stuart  W 

Faison,  Walter  K 

Fish  Commission,  U.  8 

Har|)er,G.  W.F 

Kesler.C.  W 

Lake,  B.  B 

Lindsay,  H.  A , 

Lucas,  Dr.  H.  8 

McLaughlin.  R.B 

Mcliae,  Donald  

Monroe.  J.  A  

Mooney,  James 

National  Museum,  F.S 

Spainhour,  Dr.  J.  M 

Thomas,  W.S 

TonLS.Capt.M.C "2234: 

Treasury  Department,  U.S.  (Coastaut 
Geodetic  Survey) 

Wimesechke.  R 

Yeat^s,  W.S 2218! 

North  Dakota: 

Allen.  J.  D 

Ohio: 

Benson,  Lieut. H.C.,  U.S.  Army 

Betty,  Dr.  F.G 

Burton,  W.  M  

Camp,  J.  H  

Carey,  Harriet  W 

Cincinnati  Museum  Association,  Cin- 
cinnati  

Cox,  W.  V 

Freeman,!).  N  

Gaddis,  John  J 

(Jerard,  Fowke 

Hcnnig,  Dr.  E.  Waldou 

Huggins,  Judge 


INDEX  TO   LIST   OF   ACCESSIONS. 


775 


Accossiou 
numben 
Ohio— Conti  nued , 

Jacobs,  F.O LMW7 

Lee,  Dr.M.F ^ 2-JOT7 

lUuuiiis.  R.P  22:^24 

Heroer,  R.  W 13055 

Moorehead,  \V.  K 22<W9, 22695,  23086 

Oberlin  College 221W 

Fay ne,  Qen.  Walter  S 23001 

Peabody  Mimeum,  Cambridge,  Mass...  23111 

Power,  J.B  23327 

Rockwood  Foitcry  Company,  Ciiic*in- 

naii 221W 

Spillniau.  Willinm  J 23076 

St4»rkl,Dr.V 23127 

SterlinK,  Dr.  K 23271 

Vanderheof,  Lorenzo 2"i7Jtt 

Wolfe.  M 2.^08*1 

Orego!!  : 

Baylcy.  Dr.J.R 2  244 

Dorsey.  K«v..T.Owen 22Hy2 

Hemphill.  Henry 23102 

JohiiHon.O.B 23:lJl 

Reames,  Thomas  O 2--l~i7 

PESySYI.VAXIA: 

IJaker,  W.H 2m\\ 

llaldwin.  1.  W 22s72 

Ik'.ilh,  J.  \V  22:J7«» 

Rcckuith,  Paul 22312 

<'rfH!«on.  Or.T.Hilborn 2.'{I0S 

Cnlin,  Stewart. 232«ri 

Forney,  K.  O 2237."> 

Priedrk-hs  Brothers 23IH:{ 

CJiajM>r    Pot«*r  '>'>*>(>7 

GutekuHHt,  K 23213 

Kaydcu,  Kmnia  W 22«32 

JohnMon,  Charles  Enow  6c  Co 22.VJ1 

KlinBe^  J.  1» 22tH)« 

Lacoo,  IM) 2.3019 

Lamborn,  Dr.  koln-rt  H 2.3224 

Lindjtayand  Karly 2:W1C 

McKee,  Maj.Cieorge  W.,  IT.  S.  Army 22."W7 

McMastrn.T.0 22J(W 

Manning,  K.P 22321 

Penn's  MiiMium  and  i^*liool  of  Iiuliiii- 

trial  Art.  Philadelphia 22421 

Perry.  Tnwney^ 22W3 

Pilsbry,  11.  A  222'i4 

PittnburKli  Uedtiction  Company 22U»(> 

R{chHrdf,.l.T 2.3»t.4 

Haylcs,  Ira 222M,22;i2;i 

Springer,  JameM  E 22277 

Hteinert.M 23.«1 

Hulztiergcr.  D 22325,  2.31 17, 2.^{02 

Vaux.  Ucorue,  jr 23237 

Warren,  Dr.  B.  II 227x0 

WelHjr,  F.*Co 22554 

Welker.  W.  W 23o.« 

RboiiB  Iklaki>: 

CroHby.  F.  W 22SH0 

Ijexvit*.  George  A 22255. 22:t83 

Smith,  F>lwardC 22252 

Souihwick,.!.  M 22905 

BCoror,Dr.  II.  R 22702 


Accession 
number. 
South  Carolina  : 

Carolina  Wood  Veneer  Works,  Clin- 
ton, North  Carolina 22806 

I^rtegne.  Dr.G.  B : 22803 

lA>omi8,  T^verett  .M..  22593, 22630, 226o6. 22677, 

22718, 22733 

Stuart,  Dr.  Allen 22245 

Wayne.  Arthur  T 22701 

Soi'TH  Dakota: 

( 'oUi8ter,  J.  C „ 23161 

Elriek.W.  B 22437 

Jnckson,  Mrs.  A.C 22913 

Mc(;illicuddy,  Dr.  V.T 22431 

.Sanborn,  W.  D 23025 

Seott,  Samuel  23243 

•Sidty.  J.  F 23045 

Kiumerl,  J.  W 22365 

Fiwh  <?i>n)mi.>»8ion,U.S 22900 

IIudilleNon,  N 221SI 

Monroe,  J.  V 22670 

.Morrison,  James  H 22<Ki9 

Mycr.  W.  E 2J771 

Kogaii,  Jamo»  W.... 22579 

Sayle.H.  Ira 22919 

riiunniH,  W.  H 22820 

Tooml»eH,T.G 22183 

Tkxas: 

AHkew.  II.  (» 22299 

Barnuni.  Lirut  M.  II.,  U.  S.  Ai  my. .222.39,22372 

Duiiiel.  Dr.  !•'.  K 23-'.28 

KicM  «k  Greenwood  22218 

Hill.  I'rof.  k.T  22341 

Hopkins, C.L 22674 

McDaniel,  W.  L 22H67 

Mason,  Prof.  O.T  225.t2 

Mcrriaui,  Dr.  C.Ifart 22931 

Ita^Hdale.G.  II 22414 

KoesHler.  A.  K 22.'M»7,  224n7 

Komeyn.Capt. Henry, r.  S.  .\rmy..2232l,  22;>;9. 

227>7 

Singley,  J.  A  222S7, 2294 1 ,  23020, 23 1 2 1 

Sennett.  George  B 22816 

.Stejnejrer.  Dr.  L   22?<09, 22.S90 

Tcgener,  Fritz 22212 

Wanl  ik  Howell 23268 

Utah  : 

FishrommiHsion,  U.S  22852 

(Gillian,  Rev.  J.  D 22898 

Interior  Department.  ( (T.  s.  Geological 
Survey)   22.'i64 

Vermont : 

Knowlton,  F.  H 23312 

Miner.S.O 23274 

MuHciim  of  (Comparative  Zoology.CHm- 

bridge,  MaKHaehusettH 22858 

Bay,Capt.P.  H.,  U.S.  Army 23282 

Sheldon.  Henry  L 22578,22664 

ViRfiiNiA  : 

Allen.  Ira  K 221W, 23257 

Bremcrman,  Fielde 22800 

Burns,  Frank „ 22531 
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Accession 
iiuiuber. 
ViRrJixiA— Continned. 

Corbelt,  Howard 227*.KS 

fox,  Joseph  W ^ 23315 

CroHby,K.W  22880 

Culliiian,  Andrew 23074 

Dennis.  Col. Georjyo  E 22278 

Downman,  R.  H 22271,22319,22195 

Dufour.Dr.  F 22765 

Fish  CouimisHion,  U.S U2810, 22900 

Ford.  John 2^719 

Garner.K.I. 22295, 22468. -21722 

Orimn.MissMuKxio  23117 

irrtrris,^  Allen 22939 

IlarriHon,  E.  M 22565, '212076 

HodKkin,Dr.J.  H 23l8r> 

Hornnday,  William  T  2227.1 

Howard.  Ernst 22465 

Howard, EL 23256 

Howard,  Hoiijih 22756 

Hoxton,  A.K  22642 

Hunter.  W.M 22310 

Interior  Department.  (IT.  ^^.(;eoloR{eal 

Survey) - 22:80,22164.23209 

Johnson.  I^.  A » 22965 

.Johnson,  I^)uiM  B  22879 

.Tones  Jrtuicrt  T  22873 

Laniborn,  Dr.  Robert  H 23224 

MeCandlish.  H.S 23053 

MeKnijfht.  Sarah 22751 

Mahone. Gen.  William 22204 

Meeker.  A.B 229J8 

Moore,  Baldwin 23144 

Morrison.  Prof.  JamesU 22253, 222C1, 22285. 

22448,22639,22811 

Nelson.  J.  P.O 22644 

Norris.H.D.B 22177 

Overton.  Dr.  William  8 23067 

Pen'.ck.R.  A 22670 

Keid.H - 22233 

Robey.  R 22516 

Rines,  Dr.  William  C 23103 

Scott,  C.F 23261 

Shrivcr.  Howard 22471 

Shutt.  OcorKC  W 22272 

Smith,  Dr,  HuKh  M 22838,23042 

Treasury  Department.    (U.  S.  LifoSaV' 

iuK  Service)    23038 

Truc.F.  W 23050 

Waddey.n.  F 23165 

Walker,  f^iwson  &  Forney 23215 

Webb.  John  S 22197,23095 

White.  Hobinson ,  22318 

Wimsatt,  R.  1) 22965 

Windsor.  F.  R 23018 

Wright.  D.W.M 22961 

Yarrow,  Dr.  H.C 22211 

Yoder.  J.  E 22721 

Washincjtox: 

Balch,  Dr.E4lwBrdT 23062 

Bidden,  John 22927 

Degcler,  F.  A 22426 

Emmons,  Lieut  Qeor^re,  U.  S.  Navy  ...  22759 
Interior   Department.     (Office  of  In- 
dian Affairs) „ 22496 


Accession 
number. 
Wasiiinoton— Continued. 

Johnson,  Prof.  O.B 23321 

Koher,  Dr.(teor|jreM 22761 

KoeniR.  Godfrey 22373,23311 

Swan.  James  G 22792,22833 

West  Virginia  : 

Appleton.J.W.M 23013 

Hough.  Fred.C 22281 

Surber,  Thad -...  22770 

WiscoNSiif : 

Beach,  Horace  22450 

Bennett,  F.C 22462 

Hutchinson,  K.  M 22482 

Interior  Department.  (U.S. Geological 

Survey 23138 

Litel,  James  E 22451 

Luthe.  F.H 23119 

Morgan.  Hon.  T.J 23171 

Walter.  Reverend  Father 22467 

Wyomino  r 

Agriculture,  Department  of 23259 

Boutelle.Capt.F.A 23229 

Boutelle.  Harry  M 22597 

Fish  Commission,  U.S 22828 

Hornaday,  William  T 22728,22858 

Johns.  II.  W.,   Manufacturing   Com- 
pany, New  Y'ork  City 22358 

I^mborn,  Dr.  Robert  H 23224 

Merriam,  Dr.  C.  Hart 23305 

Merrill,  George  P 22596,22896 

WEST  INDIES. 

Appleton.  Nathan 23201 

Balfour,  Henry 23266 

Cunningham,  Thomas  S 23168 

Fish  Commission,  U.S 22847 

Gardiner,  Rev.F..jr 22998 

Greegor,  I 22474,22604,22767 

Gundlaeh.  Dr.Juan 22951 

Hart,  J.  H 22269 

Interior  Department.    (U.    8.    Geological 

Survey) 224dl 

McLain,  Thomas  J.,  jr 23188 

Maynard,  <^  J 22251,  22530,  :^4» 

Rockwell,  (Commander  C.  H.,  U.S.  Navy...  22959 

SpoflTord,  Master  Robert  WilUie 22402 

Stone,  Mrs.  E.  J 210» 

United  States  Eclipse  Expedition 23272 

Ward,  Prof.  II.  A 2906^ 

CENTRAL  AMERICA. 

Browne.  Mrs.  Helen  C ., ZtMSt 

Cooper,  W.B ^^ 23I3I> 

Fox,  Master  Edward  B 2a6» 

Government  of  Nicaragua 2320O 

I^  Baron.  J.  F 2Z7Vf 

Perry,  E.  W^ 22354. 22856 

Raymond.  Dr.  R.  W 23041 

Ridgway,  Robert 22309 

Wesleyan  University,   Middletown,  Con- 
necticut   ...^.. , , 


INDEX   TO   LIST   OP   ACCESSIONS. 


777 


SOUTH  AMERICA. 

Acccdsion 

number. 

Qerranl.  K 22rwJ0 

llAiieock.  Dr.  Joseph  L 23T}7 

Homti,  Henry 22790 

Ije^,  Prof.  Leslie  A.,  and  Thomas 227GO 

LockeU.S.II 22035 

Museum  of  Comparative  Zoology,  Cam- 
bridge, Massachusetts „ 22S26 

Museum,  The,  Deiuarara 22356 

feabody  Museum,  Cambridge,  Massachu- 
setts   23111 

Scarff,  Arthur  R ZiUH 

Silva,  Carlos  Martinez 231(tt 

Smith,  Edmund  W.  P 22315 

Ward.  Prof.  H.  A 221MU 

Ward  &  Howell '2'.r2t)H 

WUson.Thomas ► 22523 

ASIA. 

Allen,  Dr.  H.N 22105.22412 

Balfour,  Henry 22046,  2.i212 

Bancroft,  J.  C 22855,  22k50 

Briggs,  S 22475 

Howling,  Thomas 22854 

First  Japanese  Mrtnufaeturing  and  Trad- 
ing Company,  New  York  City 23303 

Fraser.  Farley  &  Varnum 2231H 

Orcey,  Mrs.  F:.  M 2  099 

Hancock.  Dr.  Joseph  L 22921 

Hitchcock,  R 21640,22518,  22392.  22.393 

Howard, L.O 22236 

Insetsu  Kioku,  The  Finance  Department, 

Tokio,  Japan 225H2 

Jaisohn,  Philip 222<i0 

Jamnies,  L.  H 23024 

Jouy,  P.  L 22561 

Loomis.  Rev.  H 22915 

I^vctt.  Edward 22452,23040,23170 

Mason,  W.C 22311 

Morgan,  H.de 22244.  22261 

Xehrkorn.  A 22863 

Osgood,  Prof.  Howanl 22692 

Phillip*!,  Barnct 22;j>4 

Peters,  Dr.  John  P 22'2S2 

Redwood,  F.T •22l>73 

Rei.  Hiramatz 23113 

Rey.Dr.E 2J3S0,  223«>7 

Rockhill.  W.  W 22455,  22159,  226£6,  22099.  22700, 

2277M,  22X21,  2'-».S22,  22976 
Hapi>oro    Agrioiilturul    ('ollcgc,  Sapporo, 
Ja|>an  226.33 

S<-arfr,  Arthur  K 231 IM 

Stone,  MrM.  K.J 23319 

Tokuno.  T,  Chief  of  InMctsu  Kioku 2.J21S 

rinian,  Mr««.  H.  F 23:{28 

Van  RtfUHSclucr.  Mrs.  J.  Kine: 23006,  23174 

Vathclct,  Krv.  A 22.")4W) 

Ward,  Prof.  Henry  A 22S35 

Wooster.  A.F 22007 

KXTIi01»K. 

Agriculturt',  l>ep:ir(nienl  of 227'.h; 

Koi>kwith,  Paul  2.WHI 

B«*nient,  Clarence  S 2.;2VJ 

Bergen.  Miss  Hilda  H 22l«io 


Accession 
number. 

Boucard,  A 22488 

Barnham,  H.  P 22817 

British  Museum,  Ix>ndon,  England. ..221 89, 22580, 

22589,22680,23061 

Carpenter,  P.  H 22910 

Christy,  Thomas  &  Co 23002 

Clarke,  Prof.  F.  W 22990 

Dall,  Dr.  William  H 22258 

Day,  Dr.  D«vid  T 22812 

Dejonge,  I^uis&Co ^ 22438 

Deyrollc.  Emile 22260, 23(  39 

Buysson  du,  Vicomte  R 23092 

Durand,John 22553 

Engliiih.ijicorge  U,&  Co 22870 

Francis,  Joseph 23240 

Friedenwald,Dr.H 229S5 

Gestro,  Prof.  R 22223 

(ioode.  Dr.  G.  Brown 23J71 

Cfovernment  of  Switzerland 22298 

Craf,  Theodore 22841 

Guildhall    Library  Committee,    London, 

England 29093 

Hagen.Dr.  1 23>*:3 

Herrich,Chr 22704 

Interior  Department.      (U.  S.  Geological 

Survey) 22487 

Kasson,  John  A 226.S7 

Koch,  J.  B 2,5190 

I^nyon,  Samuel 22497 

Laspeyres,  Prof.  H  22342 

I.^  vett,  K< I  ward 22297, 22452, 22509, 230 10, 2.1 1 70 

Luso(mil)e,  C.  R 23000 

Michel,  E 22228 

Molnar,  Ix)uis 222.30 

Museum  of  Natural  History.  Paris 22283,22413 

Museum  of  Xatural  History,  Italy 23079 

Norman.  Rev.  A.  M •>22I9 

Nuttall.Mrs.Zelia 2256S 

Palestine     Exploration    Fund,    London, 

Kuglanrt 22914 

Phillips,  W.HiiUett 22'ilO 

itundulph,  Mis.4  Cornelia 22*.K»7 

Rockhill,  W.W 221>70 

Royal  Mu.«»cuui,  Rusniu.. 23172 

Scarir.  Arthur  E 2.3»)91 

Schmidt,  Dr.  F.- 22712 

Shanks,  P.  M.,&  Co 22522 

Spcyer,  Felix 220  vs 

Stcincrt.  M 2;i3l7,2;{324,2.33.">3 

Tozzetti,  Prof.  Tarnioni ,....  22823 

University  of  Aberdeen,  Al>erdcen,  Scot- 
land   22.VI2 

United  States  Eclip.se Expedition 23272 

Van  HcMSfdacr,  Mrs.J.King 23WM5 

Ward.  Pn»f.  IL  A 22!i02 

WeidciilMch.H 2*2306 

WilMon.ThoniH}* 2252.? 

WooMt«»r,A.  F 2»»15 

AUSTRALASIA. 

AI'STK.M.IA. 

AKricultnro,  Department  t»f 22747 

Au*»trHliaii  .Mur*cuni, Sydney 227.31», 23:108 

Ward.  Prof.  II.  A 22901 
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MALAYSIA. 

Accehsiuii 
number. 
Boucard,  A 22489, 22r.H7 

POLYNESIA. 

Brown, C.  A 22809 

Carter,  Mrs.  Sibyl 2.1273 

FiUette,  St.  Julian 22218 

Gay,  Francis 2aJ25 

Garner,  R.L 2'2295 


Aooession 
number, 

Ilillebrand.Dr.W.P 22638 

Knudsen,  Valdemar 22237,22>aO 

Millisran,  J.  I) 225<i0 

Navy  Department,  U.  S 23197 

i^alTurd,  W.  E.,  U.  S.  Xavy 22259 

Scwall,  Harold  M 2Jlh7 

Thomson,   William  J.,  paymaster    U.   S. 

Navy  23t»8 

White,  Dr.  O.  II.,  V.  S.  Navy 22337, 22499 


INDEX  B. 

Hy  departiuentn  in  the  National  Museum. 


Department  I. — Artit  and  industries. 

Accession 
number. 

Abbott,  W.H (Seep.719 

Abert,  Charles 23089 

Adams.  Fred  J 22217 

Agriculture,  I>cparlment  of 22796 

Alaska  Commercial  Company,  San  Fran- 
cisco. California 22^85 

American    Bank   Note    Company,    New 

Yorkiily 23277 

Applcton,  Nathan 23201, 232<)6 

Avery. S.  P 22515. 22951, 23()00 

Bancroft.  J.  C 22855,22856 

Barrett, F.N 22501 

Reckwith,  Paul 22312, 22395. 22519, 22628, 2,3  W) 

Bergen.  Mi<«8  Hilda  II 22160 

Berger  dc  VVlrtli 22510 

Bolty,  Dr.E.G 22906 

Billop,  nr.J.fl 23150 

Bond,  Edwartl  T * 222S3 

Botanic  Garden,  Ca|>e  Town,  Africa 23289 

Boucher.  William,  jr 22989 

Barnham.  H.  P 22817 

Brown,  Miss  Louise  H 22953 

Brown,  Mrs.  M.  E 22588 

Brownell,  Fmnk  E 22306 

BruflT.Mrs.J.G 22243 

Buck.  Harry  II 22819 

Bulhring.Fred 22319 

Bule.Dr.D.M 22929 

Camp.  .1.11 22376 

Campbell,  O.K.,  &  Co 22651 

Caudate.  R.  G.  F 2'2782 

Carey,  Harry  W 22479 

Carlton.  1)11. Ilcy  A  22661 

Carolina  Wood  Veneer  Works,   Clinton, 

North  i'arolina 22808 

Chandler.  Prof.  Charles  F 22418 

Chapman..!. Linton 22950 

ChAtard,  Dr.  T.  M 22180 

Chrisiy,Thomas&Co 23002 

Cincinnati  Museum  vVssociation,  Ohio 22192 

Clark,  A.  Howard 22711 

Coffin.  Hon.  V.L 22648 

Ceilings,  Joseph  Z 22583 

Cousins,  Hamen 22651 

Cowen,  Phillip 22327 

Coz,Mr8.S.S 22714 

Cox.W.V 22S0I 

Cra wford.  James  B 22652 

Creasingham,  U.  H 22975 

Crosby.  C.H 23100,23178,23211,23246 

Cunningham.  Roger 23l»S4 

Day.Moees  B 22658 


Accession 
number. 

DeGraff.J.T - 22970, '23195 

Dejouge,  Louis.  4c  Co  224.38 

Dennis,  Col.  George  E 22278 

Dcvoe,F.W.,&Co 22556 

Donohoe,  Joseph  A 23114 

Doritx,  Robert ^ 22659 

Dorsey,  Clement „  22390 

Dougal,  William  II 23188 

Dowling,  Thomas 22854 

Duchesne,  Leon  C 22830 

Duraud,  John 22553 

Earn,  R.  p:dward 22361 

Eckert,  George  L 23009 

Edwards,  Miss  Amelia 22984 

Emery.  Mrs   M.  G 23267 

Farrer,  Henry ^..  22641 

Frick,G.  A 22612 

Fish  Commission,  T.  S 22607.22648,22649, 

2-2650, 22651 ,  22652, 22653, 22654,  22655, 22656. 
22657, 22658, 2265  J,  22060, 22661.  22G62,  22772 

Fillettc.  St.  Julian 22218 

Francis,  Joseph 23240 

Eraser.  Farley  &  Varnum 22394 

Freiderioh  Brothers 23183 

Frieden  wald.  Dr.  H.. 22757. 22844, 22914, 22985,23122 

Fuchs  &  Lang 22555 

Gaddis,T.S  22932 

Gardiner,  Rev.  F.,jr 22998 

Gay.  Francis 23325 

Gleason,  James  M 22t30 

Glover.  Rev.  A.  K 23149 

Goldsmith.  J.  S 22688 

Goodwin,  Dr.  F.  H 22595 

Goode,  Dr.  G.  Bro  wn..22616, 22636,22640,22710,23!>71 

Goode,  Mrs. G.Brown 23314 

Graf,  Theodore 22811 

Grand  Commandery,  Knights  Templar  of 

the  Slate  of  Nebraska 22449 

Grant.  Isaac  M 22656 

Green,  M.  J 23283 

Greenleaf,  Hon.  Eugene 23157,23297 

Greey,  Mrs.  E.  M 23099 

Grilling. Charles  M -...2;J01I,23021 

Guildhall   Library   Committee,    London. 

England 23093 

Gutekunst,  F..- 23213 

Haley,  William  M 23151 

Hall,  William 22432 

Hancock,  Mrs.  W.  8 22425 

Handy,  Rev.  James  A 23022,23336 

Harlan.  A.  W 22415 

Harney.  Mrs.  Mary  E - 22920 

Haupt,  Prof.  Paul 23684 

Hayden,  Emma  W 
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Accession 
iiutul>er. 
Heliotype    Printing    Company,    Boston, 

MawuichuHetts 22512 

Henry,  Misa  M.  A 22059 

Hcurich.  Chr 22704 

Hillobrand.  I>r.W.F 2302« 

Hitchcock.  Koinyn 21640,22393,22518 

Holbrook,  K.I 22535 

Hornady,  Willium  T 23310  ' 

Howard,  L.0 2'22.36 

Hyvernat,Prof.  H 22717,23332 

Insetsu  Kiuku,  The.  Finance  Department, 

Tokio,  Japan 22582 

Jacobs,  C.V 22729 

Jacobs,  F.  0 2;ni0 

Jaisohn.  Phillip 22200 

Johnson, Charles  Ene\v'&  Co 22521 

Johnson.  Lewis,  &  Co „ 22777 

Juenglinjc,  Fred 22510 

Kantrowit2,J.II 22338  | 

Kasson.John  A 22687   ! 

Keith.  n.F ,.  227^6 

Kennedy.  J 22619 

Keppcl,  F.,  &  Co 22417, 23279 

Kidwell,  Harry  '22492 

Kinunel  &  Voigt 23278 

Klinges,  J.  P 229GS 

Knapp,  Edward 22i»34 

Koehler.  Miss  Hedwig  J 22494 

Koehler.S.  U 225I3.2J'>U,22951 

Knnz,  George  F 22647 

Knrtz,  W 21517, 23;{20 

l/eai;uc,  Oliver  H 22221 

I  A*  Breton,  Albert 22955 

1ah»,  (ieorge 22504. 2  "IWJ7 

I^ggatt  Brothers 22480 

Library    «)f    Harvard     University,    Cam- 
bridge, Massachusetts , 23173 

Lindsay  A:  Karly 2:1.316 

Lithograpliic    i'ompany,   the    H.  Bcncke, 

New  York  City  22511 

Lofler.  John 22:W7 

I<ord,  Abraham 22«'»57 

Liiscombc.  C.  K 2;i<10 

loon.l'rof.  D.U 2>:{52 

McConncll,  Dr.I.C 2:J231 

McCoun.  Mias  II.  J 23104 

MoDonahl.  Col.  Mnrshall 22ISI 

Mcl^iin,  ('apt.  iieorge  M 22795 

McLain. Thomas  J.,  jr •2.I1S2 

Marron,  Thomas 22h25 

MaM«)n,\V.  A..V:Son  22T.SI 

Mason,  W.C 2*2.311 

Ma.son  A:  IlHmlin 221.35 

Mayforth,  Mav 2261 1 

Mayuard,  (Jeorge  <' 2.32.SI 

Michel,  K 2222s 

Miller,  Mrs.N.  V.  I> 22971 

Miller.  William 2J5(K) 

Mills,  Theodore  A 2{3U 

Miner.  s.<) 23274 

Monroe.  J.  A 23.313 

Morton,  Dr.  Henry  2:W56   ; 

Mumly  A:  Thomas 23lK« 

Mnseo  Michoaeano  2J008 

National  Museum.  U.S '23005 


Acces-sion 
nuiul>er. 
New  Jersey  Historical  Society,  Newark, 

New  Jersey 23163 

Noah,  John  M 22454, 22558, 22031, 23l»96 

Osborne,  J.  W '22290,23155,23217,2:275 

1  Osgood.  Prof.  Howard 22692 

'  Overton.  Dr.  William  8 23067 

Palestine     Exploration     Fnnd,    London, 

England 22944 

Payne,  CJen.  Walters ^3004 

Penn^s  Museum  and  School  of  Industrial 

Art,  Philadelphia,  Pennsylvania 22421 

Penn.<iylvania  Railroad  Company 23318 

Peters,  Dr.  John  P 22*282 

Phillips.  N.Taylor 226aS 

Pike.  Nicolas 22690 

Poesche.  Herman 2-2389,22715 

Poesehe.  Victor 22388,22803,22X74 

Poes<he,  V.L 22508 

Prang,  L.  A:  Co 22773 

Pursey,  G.  (J 22811 

Pusey  and  Jones 22631 

lUndall.  William  H 23143 

Randolph,  Miss  Cornelia  22907 

Reame.s,  Thomas  G 224.57 

Richards.  J.  T 23054 

Roekhill.  W.W 22696, "22778 

Rock  wood  Pottery  Company,  Cincinnati, 

Ohio 22190 

Roger."*,  William 22784 

Siuiford,  Capt.  E.  H 22436 

.Sapporo    Agricultural   College,   Sapporo, 

Japan  22633 

Scarft,  Arthur  E 23148 

Schiefflin.W.  H.&  Co 22972 

Hchmid.  Edwiird  .S...22546, 22577. 22624, 2'2716,22S02 

Srhoeiihof,  Carl 22723 

Schuttler«fc  llotz 22668 

Scientific  Publishing  Company,  New  York 

City 23309 

.Scollitk,  J.  W 23179 

Sluinks,  I*.  M.A:Co 22522 

Sharp,  C.  .\ .  A:  Co 2295,\23210,2.Kr-5,232l5 

Sl:el.l<»n,  Mcnry  L 22578,22664 

.sin»pst»n.  D.  .\ 22653 

Smillic,  James  1) 22557. '22,558, 22745, 23276 

Smith,  Dr.  llu;,'h  M 22726 

Smith,  Willard  P 23330 

Stunton.  W.  .M 22933 

.Stearns,  Frederick  Ac  Co 23097 

.Slcbbins,  N.  L 22930 

Slinemelz,  .Sum ucl    .22.186, 22491 , 2'-.505, 22527, 22804 

SU'incrt,  M *2:«  17, 2.3324, 23351, 233.53 

Stevens  Institute  of  Technology,  HolKikcn 

New  Jcr.-cy 23057 

Storer.  Dr.  II.   U  22703 

Sul/.bcrncr.  D * 'Jil-iS, 23147, 233tr2 

Swan,  .lames  G  227^2,22833 

SypherA:  Co 22334 

The   Photogravure  Company,  New  York 

City  23176 

Thomas,  W.  II 22830 

Thompson,  J.  II.,  jr 23012 

Tifl'any  A:  Co 22581 

Tokuno,  T « 28218 


INDEX   TO   LIST   OF   ACCESSIONS; 


781 


Accessiou 
iiuml>er. 

Trumble,  Alfred 2251'.» 

Tyler,  F.  L 22(>»i2 

Ulinan,  Mrs.  B.  F 23J28 

United  3t»tes  KclipHe  Expedition 23'2T2 

V»il,  Mrs.  Aniandrt '2'i'2m 

War  Department,  U.S 22S7ft 

Wanl.  Dr.  William  Hayes '22V2C> 

Watson,  Joshua „ 22660 

Weber.  R  &  Co  22551 

Welch,  William 2'2m) 

Westerman.n  itCo 22.1')! 

White.  l>r.C.  A 22615 

Winter.  W.  J 22;i«)7 

Wolfe.  M 2iHm 

Wood,  Nelson 23101.23180 

Wooster.  A.  F 2:i0ir. 

Wnnderlich,  H.  &Vo 22416. 232S0 

Younff.  ('.  L 22<>.V> 

DKrAUT.MENT  II. — (.1)  Elhiwloyy. 
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sends  specimens  from  Quebec ..  79 

Dean,  Bashford 61 

De  Golier,  W.  F. ,  casts  of  Florida  shells  presented  by 213 

Demerara  Museum  sends  in  exchange  four  skins  of  adult  hoatzins 87 

skeletons  sent  by... _ 231 

Denmark,  accessions  from -. 89 

Department  of  State,  accessions  from 89 

Dewey,  Frederic  P.,  notice  of  papers  by 693 

resignation  of - 26 

Diabase _ 562 

Diorites _ 558 

Distribution  of  duplicates ._ 44 

Distributions,  geographical  statement  of... 44 

District  of  Columbia,  accessions  from 82 

Dolley,  Prof.  C.  S 61 

Domestic  animals,  collection  of.. 74 

Dorsey,  Rev.  J.  Owen,  models  received  from 101 

Draftsmen  in  the  National  Museum 76 

Drury  College,  Springfield,  111.,  plants  received  from  .   .     ...     83 

Dug^s,  Dr.  Alfred,  sends  collections 79 

Duplicate  specimens,  geographical  distribution  of              -  -   44 

Dwight,  Jonathan,  jr.,  notice  of  paper  by   693 

Earll,  R.  E . 28 

Easter  Island ,  accessions  from _     93 

Eclipse  Expedition,  collections  received  from     127, 202, 206,  224 

Edwards,  Henry,  notice  of  pajier  by    693 

Eld  wards,  Viual  N.,  eels  collected  by 101 

Effusive  or  volcanic  rocks \        569 

Eigenmann,  Carl  H.  and  Rosa  S.,  collections  of  fishes  received  from ,^    206 

notice  of  pajKirs  by ^  693 

Elliott,  D.  G.,  notice  of  paper  by.. _ *^ 

Elliott,  Henry  W.,  intended  visit  to  Alaska 95,  l]4 

supplied  with  outfit. i](V 

Emerson,  W.  Otto,  nests  and  eggs  received  from _ .  gi  * 

Emmons,  Lieut. Geo. T.,  whistle,  wallet,  and  photographs  presented  by.  97  ' 

Engineer  Corps,  U.  S.  Army,  courtesy  of 86  * 

Eagineering,  department  of _ 20  ' 

history  of  American 20  * 
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England,  accessions  from ^--  90 

EJruptive  rocks 521, 551 

Ethnological  Museum,  Berlin,  sends  ethnological  specimens 92 

specimens  received  from 77 

Ethnology,  Bureau  of,  models  of  Pueblo  villages  deposited  by 81 

department  of,  additions  to  the 129 

material  received  from  Solar  Elclipse  Expe- 
dition for  the , 102 

report  on  the 119 

review  of  work  in  the _ 29 

Europe,  accessions  from - 89 

Evermann,  Barton  W.,  notice  of  paper  by 694 

Exchanges,  foreign,  report  on -. .  60 

Exhibition  series,  development  of  the .-. ._  24 

Explorations  in  behalf  of  the  National  Museum .    101 

Farewell  address  of  George  Washington,  reference  to  the 12 

Farnham,  A.  B - -  - - 62 

Faxon,  Walter,  notice  of  paper  by 694 

Federal  department  of  industry  aud  agriculture,  Switzerland,  sends 

fisRes - - 92 

Fernow,  Dr.  B.  E.,  honorai*y  curator  of  the  forestry  collection 100 

map  contributed  by 100 

report  on  section  of  forestry 163 

Ferruginous  group  of  rocks 540 

Fewkes,  J.  Walter,  notice  of  paper  by 694 

Finance,  property,  supplies  and  accounts,  report  on 62 

Fire-making  by  friction  on  wood -..  395 

by  plowing 400 

by  sawing _ 399 

by  twirling 395 

chemical  methods  used  in _ 402 

electrical  methods  of 409 

production  of  matches  for 407 

fire-proof  building  need  of _ ..     -.   18 

PijrtiComroiaeJon  (U.  S.),  accessions  from. .- ...  100 

botanical  specimens  transmitted  by 80 

collections  of  fishes  made  by . . . 205 

collections  of  reptiles  made  by 201 

collections  received  from 79, 80 

cray-fishes  received  from 85 

fishes  collected  by  steamer  Albatross  . .       87 

models  of  ships  presented  by 82 

reptiles,  batrach  ians  and  insects,  recei ved  from .  81, 85 

sent  fishes,  shells  and  reptiles 86 

Fishes,  department  of,  list  of  accessions  in 206 

specimens  received  from  Solar  Eclipse  Expedi- 
tion by  the 103 

report  on  the  departmc^nt  of 205 

review  of  work  in  the  department  of  -  - 37 

B|3ecial  researches  by  honorary  curator  of 208 

Fisft  Hawkj  survey  made  by  Fish  Commission  steamer    229 

Fisk,  Rev.  Greorge  H.  R.,  presents  specimens .    78 

Fletcher,  Prof.  James,  sends  lepidoptera  and  coleoptera 79 
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Flint,  Dr.  J^  M.  (U.  S.  N. ),  honorary  curator  of  section  of  materia  medica.  97 

report  on  the  section  of  materia  medica 176 

Florida,  accessions  from _ _.. _  82 

Fluorine _ .._ 507 

Food  and  textiles,  report  on  the  section  of 165 

review  of  work  in  the  section  of _ 33 

Foreign  exchanges,  report  on __. 60 

Forestry,  report  on  the  section  of _  _ 163 

review  of  work  in  the  section  of 42 

Forney,  A.  H.,  work  of 73 

Fort  Payne  Coal  and  Iron  Company  sends  mineral  specimens 80 

Fossil  plants,  review  of  work  in  the  department  of 41 

France,  accessions  from 9l 

Francis,  Joseph,  gold  medal  received  from .-.  81 

presents  a  diamond-mounted  gold  box 93 

Fraser,  Farley  and  Varnum  send  specimens  of  teas  _ 89 

Friedenwald,  Dr. ,  sacrificial  platter  purchased  from 92 

Frost,  L.  L. ,  ethnological  objects  received  from - 81 

Furniture  and  fixtures,  appropriations  for 63 

Gabbro ..- 560 

Gaddis,  John  T.,  presents  ethnological  objects .   84. 

Galapagos  Islands,  accessions  from 87 

Gardiner,  Rev.  F.,  jr.,  sends  ethnological  objects  from  Barbadoes 87 

supplied  with  outfit _.  115 

Gay,  Francis,  collection  of  fibers  contributed  by 167 

presents  a  collection  of  fiber-yielding  plants 92 

Geare,  R.  I.,  chief  of  correspondence  and  reports 28 

report  of 68 

**  Geognosy :    The  materials  of  the  earth's  crust,"  by  G.  P.  Merrill 603 

Geographical  review  of  important  accessions _ _ .  _ 77 

Greological  Survey  of  Canada  sends  specimens _ 79 

Geological  Survey  (U. S.), accessions  from _ -_.  97 

deposits  fossil  and  mineral  specimens 84 

fresh- water  fossils  from  Bonneville  Lake,  re- 
ceived from - ---  213 

minerals  from  the  .-_ 81,83 

sends  photographs  of  scenery 85 

specimens  of  quicksilver  deposited  by 81 

Geology,  accessions  to  the  department  of ._ 244 

specimens  received  from  Solar  Eclipse  Expedition  for  the  de- 
partment of 110 

Handbook  for  the  Department  of 603 

report  on  the  department  of 243 

review  of  work  in  the  department  of 43 

Gerrard,  E. ,  skin  of  the  Yaguarundi  cat  purchased  from 189 

Gestro,  Prof.  R.,  coleoptera  received  in  exchange  from 91 

sent  in  exchange  to _ 220 

Gilbert,  Charles  H.,  notice  of  papers  by 695 

Gill,  Theodore,  notice  of  papers  by _ 694 

Gillespie,  Lieut.  Col.  G.  L.,  transmits  a  gun-carriage  from  the  citadel  of 

San  Domingo - 96 

Gillman,  Henry,  assistance  rendered  by _ 140 

Gneiss _ 540 
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Groode,  G.  Brown,  notice  of  papers  by _ 605 

Graf,  Theodore,  presents  photoj^raphs  and  heliogravures 138 

OrampuSy  survey  made  by  Fish  Commission  schooner 229 

Granite,  chemical  composition  of 553 

classification  and  nomenclature  of -._ 553 

mineral  composition  of 552 

structure  of.. 553 

Graphic  arts,  classification  of  exhibit  in  the  section  of 147 

list  of  accessions  in  the  section  of. 149 

report  on  the  section  of _ 147 

review  of  work  in  the  section  of 35 

Griggs,  J.  M.,  sends  shells 78 

Grinnell,  George  Bird,  presents  skins  of  mountain-goat 78 

Guanajuato,  specimens  from 79 

Guaymas,  collection  from 79 

Guildhall  Library  Ck)mmittee,  London,  sends  a  collection  of  medals 90 

Gurley,  R.  R.,  assistant  in  department  of  paleozoic  fossils 233 

Gurney ,  .1 .  H.,  notice  of  paj>er  by 695 

Gutekunst,  F.,  phototypes  received  from _ _  84 

Hagen,  Dr.  L,  sent  Norwegian  mosses _ 91 

Hague,  anthropological  collections  in 127 

Hancock,  Dr.  Joseph  L. ,  presented  a  living  snake .._  87 

sent  birds'  skins  from  India 88 

Harvey,  Mary  E.,  deposited  historical  objects 80 

Harris,  Gilbert  H.,  notice  of  paper  by 695 

Hart,  J.  C,  sent  specimens  of  Eupemphix  trinitatis 87 

Haupt,  Paul,  notice  of  paper  by 695 

Healy,  Capt.  M.  A.,  sent  photographs  of  Alaska _ _.  95 

Heating,  lighting,  electric  and  telephonic  service,  appropriations  for  . .  66 

Hemphill,  Henry,  moUusks  presented  by 213 

shells  and  fossils  received  from  84 

specimens  received  from  -. 80 

Heyward,  B.  M.,  sent  birds'  skins 80 

Hillebrand,  Dr.  W.  F.,  minerals  collected  by  _.- _  81 

Historical  collections,  report  on  section  of 141 

Hitchcock,  Romyn 26 

balloon  guitar  purchased  from 88 

collected  insects,  moUusks,  Aino  articles,  and  botani- 
cal specimens  in  Japan 89 

ethnographical  objects  collected  in  Japan  by _.  127 

notice  of  papera  by 695 

objects  illustrating  Japanese  life  purchased  from  ...  89 

paper  by,  on  the  Ancient  Pit  Dwellers  of  Yezo 417 

pajKsr  by,  on  tne  Ainos  of  Yezo,  Japan 429 

report  on  the  sections  of  foods  and  textiles  by 165 

Hodgkins,  W.  H.,  sent  bones  and  jwttery 84,95 

Holm,  Theodor,  notice  of  paper  by 696 

Holmes,  W.  H.,  honorary  curator  of  department  of  American  prehistoric 

pottery 101 

notice  of  pai)ers  by ..-  696 

report  on  department  of  American  prehistoric  pottery.  186 

Horan ,  Hen ry 28 

superintendent  of  buildings,  report  of -  71 
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Hornaday ,  William  T. ,  donated  four  skins  of  mountain-sheep 86 

notice  of  paper  bj- _ .  696 

presented  four  big-horn  sheep - .  - 189 

resignation  of 26, 73 

sent  a  living  woodchuck -_ 85 

Hough,  Walter,  notice  of  paper  by 696 

paper  on  the  Methods  of  Fire-Making,  by 396 

Howard ,  L,  O. ,  acting  curator  of  department  of  insects 100 

notice  of  papers  by 697 

sent  a  silk-moth _ _ 99 

Hudson,  W.  H.,  paper  by _ _ 698 

Humming-bird,  Allen's 347 

Anna's - 334 

black-chinned  .-_ 331 

black- throated  Mango _ 377 

broad-tailed _ - 350 

buff-bellied.. 364 

Calliope ..  SSA 

Circe - 373 

Costa's 337 

Heloise's 380 

Lucifer _ 369 

Rieflfer's 366 

ruby-throated 327 

rufous -- 343 

Tobago 382 

violet-throated 329 

Xantus's 369 

Humming-birds,  abundance  of  individuals _ 269 

characters  and  relationships  of. - 289 

distribution  of ._ - 275 

early  history  of.. 256 

food  of- 285 

geographical  distribution  of 262 

habiteof 268 

head  ornaments  of 301 

hues  of.. - 307 

intelligence  of - 281 

key  to  genera  of,  in  the  United  States,  Mexico,  Cuba 

and  the  Bahamas .- 316 

mannerof  flightof 272 

migrations  of. 267 

names  and  origin  of - 262 

nests  and  eggs  of 282 

of  the  United  States 312 

ornamentation  of 308 

paper  on,  by  Robert  Ridgway 253 

plumage  of 305 

variations  of - 294 

voice  of 284 

Hydrocarbon  compounds  as  chemical  constituents  of  rocks 533 

Hydrogen - 606 

Hyvernat,  Prof.  H.,  seals  presented  by 139 
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Iddings,  J.  P. ,  offers  to  collect  geological  material _ 

Igneous  rocks _ 

IllinoiB,  accessions  from  .-. .-_ 

India,  accessions  from 

India  Museum,  arrangement  of  material  in... 

Indian  Territory,  accessions  from 

Insects,  arrangement  of 

department  of,  collections  received  from  Solar  Eclipse  Expedition 

for  the 

named  for  collectors 

report  on  the  department  of 

review  of  work  in  the  department  of 

sent  to  specialists  for  study .-_ _ .._ 

Insetsu-Kioku,  Tokio,  .Japan,  sent  in  exchange  a  collection  illustrating 

Japanese  methods  of  engraving ._ -._ 

Institut  d' Anthropologic,  scope  of .. 

Interior,  Department  of,  accessions  from 

ethnographical  specimens  presented  by 

Intrusive  or plutonic  rocks -. „ 

Invertebrate  fossils,  mesozoic,  report  on  the  department  of 

paleozoic, report  on  the  department  of .... 

Iron 

Italy,  accessions  from _ .   . 

James,  Prof.  Joseph  F. ,  assistance  rendered  by 

^  notice  of  paper  by _ 

Jammes,  L.  H.,  collection  of  stone  implements  purchased  from 

prehistoric  implements  presented  by _..... 

Japan,  accessions  from 

Jardin  des  Plantes,  scope  of 


Jasper ..-. 

Jerusalem,  inscription  from  temple  at .  _ _ . . 

Johnson.  Prof.  O.  B. ,  presents  marine  invertebrates    .  _ . 

Jordan,  David  Starr,  notice  of  papers  by 

zoological  specimens  collected  by 

Jouy,  P.  L.,  aid  in  department  of  mammals _ 

presented  shells  from  Corea 

pn^sentcd  specimen  of  garnet  gravel _ . 

Joynes,  ( 'apt.  R.  C. .  presented  a  harbor-seal _ 

Kadiak,  Alaska,  botanical  specimens  from _ 

Kaolin _ _ 

Keeler,  Charles  A.,  eggs  and  nests  received  from 

Kendal,  W.  C,  facilities  extended  to _. 

Kentucky,  ac<;essions  from 

Kloss,  Maj.  Karl,  sent  fishes  from  Switzerland 

Knowlton,  F.  H.,  notice  of  paper  by 

Knudsen,  Valdemar,  sent  a  collection  of  birds*  skins 

Kober,  Dr.  George  N.  (TT.  S.  A.),  specimens  from  Idaho  and  Wa.shing- 
ton  donated  by 

Koch,  John  B.,  sent  two  flint  hatchets  _. - 

sent  a  polished  ax  from  Sweden 

Koebele,  A.,  insects  collected  by _ 

Koehler,  S.  R.,  paper  on  white-lino  engraving  for  relief-printing  in  the 

flfteenth  and  sixteenth  centuries,  by , 
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Koehler,  S.  R.,  notice  of  papers  by  _: 698 

report  on  the  section  of  graphic  arts 147 

Kunz,  George  F.,  notice  of  paper  by 699 

Labels  printed  during  the  fiscal  year _ 71 

Labrador,  accessions  from 79 

Laflamrne,  Rev.  Abb6  J.  C.  K.,  contributes  invertebrate  fossils .   79 

Lamborn,  Dr.  R.  H.,  green  quartz  presented  by _ . .  81 

mussel  pearl  received  from 83 

presents  minerals  and  rocks. 84 

sent  a  specimen  of  obsidian. .  86 

sent  specimens  of  quartz 85 

Lanyon,  Samuel,  presented  tin  ore 90 

Le  Baron,  J.  Francis,  supplied  with  outfit _ .  116 

Lectures  and  meetings  of  scientific  societies ...  59-61 

Lectures,  Saturday  course _ 20 

Lee,  Leslie  A.  and  Thomas,  ethnological  objects  presented  by 101 

Lehigh  University,  copies  of  seals  sent  to 139 

Leipzig,  museums  in 124 

Leyden,  anthropological  collections  in  museums  of 127 

Liberia,  specimen  of  termite  queen  from 77 

Libraries,  sectional,  report  on 49 

Library,  report  on ^ 48 

Smithsonian  Institution 13 

Limburgi  te _ _ 586 

Limonite _ f 526 

Lindsay  and  Early  deposit  original  boiler  of  locomotive  **  Stourbridge 

Lion" - 161 

Linton,  Edwin,  notice  of  paper  by 699 

Liparites 572 

Loomis,  Leverett  M.,  notice  of  paper  by. 699 

Lovett,  Edward,  ethnological  objects  purchased  from 90 

flint  implements  purchased  from. _ _ 90 

sent  in  exchange  ethnological  objects  from  India 88 

Lower  California,  collections  from ... 80 

Lucas,  F.  A.,  osteologist,  report  of 73 

notice  of  paper  by . , .  699 

Lyon,  Prof.  D.  G.,  copies  of  seals  presented  by _ .  139 

copies  of  seals  sent  to 139 

Mac  Farlane,  R. ,  presents  ethnological  objects.  _ 78 

McGillicuddy ,  Dr.  V.  T.,  deposited  four  American  bison 85 

McKee,  Maj.  Gkiorge  W.  (U.  S.  A.),  sent  a  living  pheasant 96 

McLain,Hon.  Thomas  J.  (U.  S.  consul,  Nassau,  W.  I.),  sisal  received  from.  94 

McOwen,  P.,  bulbs  presented  by 77,111 

Magnesite 530 

Magnesium _ _ 507 

Maine,  accessions  from 82 

Malietoa,  sends  valuable  collection  of  ethnological  objects  from  the  Sa- 

moan  Islands 93 

Mammals,  department  of,  material  received  from  Solar  Elclipse  Expedi- 
tion for  the 102 

report  on  the  department  of _ 189 

review  of  work  in  the  department  of 35 

Manganese _ 508 
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Manitoba,  accessionH  from _ 79 

Mann,  Rev.  Albert,  jr 62 

Marcom,  G.  F. ,  zoological  ripccimenH  received  from 82 

Marino  invertebrates,  collections  of,  sent  to  individuals 227 

collection  received  from  Rev.  A.  M.  Norman 224 

collections  received  from  the  U.  S.  Fish  Com- 
mission    224 

diii>licate  collections  of,  supplied  to  institutions.  227 

I'eceived  from  Dr.  P.  Herbert  CariKjntor 224 

received  f rem  Wesleyan  College 224 

reiK)rt  on  the  department  of 224 

review  of  work  in  the  department  of 38 

special  set«  of,  distributed 228 

sixjcimens  of,  received  from  Solar  Eclipse  Ex|)edi- 

tion llO 

Marx ,  George,  notice  of  paper  by H99 

Maryland,  accessionu  from 82 

Mason,  Otis  T.,  paper  by,  on  the  Ulu,  or  Woman's  Knife,  of  the  Eskimo  411 

notice  of  papers  by ___  690 

report  on  the  dej)artment  of  ethnology 119 

Massachusetts,  accessions  from _ 82 

Mataafa  sends  valuable  collection  of  ethnological  objects  from  the  Sa- 

moan  Islands _ 93 

Material  lent  to  students  .._ ^ 61 

Materia  medica,  report  on  the  section  of. 175 

I'cvicw  of  work  in  the  section  of 35 

Matthews,  Dr.  Washington  (U.  S.  A. ),  ethnological  o})jcct^  rec^nvcd  from .  f)6 

The    Catlin    Collection   of   Indian 

Paintings,  jiaiKM*  by 693 

Maynard,  J.  C,  sent  eighteen  specimens  of  Stmphia 86 

specimens  of  ISula  coryi  purchased  from 87 

Mearns,  Dr.  E.  A.,  material  lent  to 61 

Medina,  Hon.  .Tosc  F..  si^nds  specimens  from  Nicaragua 79 

Meek,  Seth  E.,  notice  of  pa|H?r  by 700 

M«»';;tt,  Gen.  M.  C.  (U.  S.  A.),  whistle  received  f niiqi  , ,  ^       JKi 

Melaphyrs ...   ..   i ^^WiK ^^ 

Merriam,  Dr.  C.  Hart,  collection  of  reptiles  made  by "^  -^^..^^^  _201 

mammals  lent  to (jj 

notice  of  pajier  by ^ -^d^^ 

presents  reptiles,  i)orcuj)ines,  and  a  toad 99 

Merrill,  George  P. .,g 

HandlxM^k  for  tht^  I>e])artment  of  Cieology ,  by .    603 

notice  of  pai)ei*s  by   -^^^ 

re])ort  on  the  d«*])artment  of  geology 243 

rocks  pres<*nt.t;d  by ^.> 

Merrill,  Dr.  J.  C.  (U.  S.  A. ),  eggs  j)resent«d  by _ H2,  % 

Mesozoicj  fossils,  rei)ort  on  <l(^i)artment  of  235 

review  of  work  in  the  dei)artment  of 40 

Metamorphic  rocks ,   .-o^  543 

Mexico,  national  mustuims  of _  _ .  Iq 

Meyer,  W.  K.,  anthroiwlogiiuil  obje(*ts  presented  by 1^2 

Meyers,  Capt.  A.  IT.,  sends  photographs  of  whale y^ 

H.  Mis.  120,  pt.  li i51 
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Microscopic  structure  of  I'ocks _ 512. 514 

Miller,  A.  J.,  desires  cooperation  in  exploring  a  buried  city  in  Honduras.  114 

Milligan,  J.  D.,  specimens  of  Oyj)ra!a  arabica  presented  by 93 

Minerals,  accessions  to  the  department  of 241 

of  rocks 508 

report  on  the  department  of 241 

review  of  work  in  the  department  of ..  42 

Minnesota,  accessions  from 83 

Missouri,  accessions  from 83 

Modelers,  work  of.  - _ - . .  73 

Mollusks,  collection  of,  made  by  steamer  Albatross  - _  212 

general  operations  in  the  department  of.. 212 

report  on  the  department  of _ 211 

review  of  work  in  the  department  of _  37 

special  researches  by  the  honorary  curator  of 215 

received  from  the  Solar  Pkslipse  Expedition 1(15 

Molnar.  Louis,  presented  a  collection  of  mammals 189 

sent  in  exchange  mammal  and  birds'  skins _ 89 

Monroe, *J.  P.,  brass  chain  presented  by _ 181 

Monterey,  Cal.,  birds'  skins  from 80 

Mooney,  James,  contributes  insects,  reptiles  and  ethnological   speci- 
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Mus6e  d'Arj:;i,6fie,  scope  of --- .-.  121 
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Proceedings  of  the. 684 

progn^ess  in  work  of  the 5 

relations  of,  to  Smithsonian  Institution 11 

specimens  in  the.- - 22 
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Ridgway ,  Robert,  report  on  department  of  birds  by 196 
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S(.'hist«,  crystalline 548 

Sehuttler  &  Hotz  donated  a  Mexican  cart 80.  159 
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Shikotan.  visit  of  Romyn  Hitchcock  to 423 

Shindler,  A.  Zeno,  colorist,  report  of 75 
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Siliceous  group  of  rocks 540 
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Smith,  Prof.  John  B i _ 26 

notice  of  papers  by 709 

Smith,  Sanderson,  notice  of  paper  by 709 
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Sulphides  as  chemical  precipitates  of  rocks 532 
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The  Ancient  Pit-Dwellers  of  Yezo,  paper  by  Romyn  Hitchcock 417 

The  Catlin  Collection  of  Indian  Paintings,  paper  by  Dr.  Washington 
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Walcott,  C.  D.,  fossils  presented  by 8J< 

notice  of  papers  by 711 

report  on  the  department  of  paleozoic  invertebrate 

fossils  by .._  233 

specimen  of  Receptaculites  oweni  received  from 85 
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